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ABSTRACT
Aerated steam (AS) a thermotherapeutic method, was utilized in 
studies to control ratoon stunting disease (RSD) and possibly sugar­
cane mosaic, the two major diseases of sugarcane in Louisiana.
AS, a mixture of air and steam was used to treat seedcane stalks 
of infected sugarcane by using an experimental oven, a hot air (HA) 
oven used for RSD control converted to AS and a newly designed AS 
commercial oven.
Tests with AS for RSD and mosaic control were conducted between 
1974 and 1977. The period of treatment was mid-August to mid- 
November. Treated cane was planted as single one-eye pieces and whole 
stalks in the greenhouse. Whole stalks were planted in the field in 
replicated plots. Percent germination and disease control were used 
to determine the efficacy of AS as compared to HA, the recommended RSD 
control treatment in Louisiana.
Initial studies in 1974 using a small experimental oven and trash 
free seedcane showed RSD could be effectively controlled by use of AS 
at 49°C-4 hr. Later tests showed seedcane with all adhering trash 
could be used for AS treatments without affecting the temperature 
distribution in the oven. Trash free cane must be used for the HA 
treatment.
Test results showed that with AS, the cane stalks reached the 
desired temperature in one hour and was maintained at *0.55°C (tl°F) 
while HA required 3 to 3 1/2 hr with a difference of ll.94°C (l3.5°F)
xiii
between the minimum and maximum stalk temperature. The quick even 
tenq>erature distribution allowed the use of a 53°C-4 hr AS treatment 
for commercial use, while HA required a treatment of 54°C-8 hr.
Varieties differed in their sensitivity to AS. L 62-96, CP 67-412 
and CP 70-330 were not injured by AS (nonsensitive), while the others 
treated were slightly to severely injured (heat sensitive). CP 65-357, 
the major variety in Louisiana is heat sensitive.
The age of the seedcane (5 to 8 months) was not considered an 
important factor in variety reaction to AS. Cane cut for two days 
could be successfully treated with AS with all adhering trash.
Tests in 1976 using 53°C for up to 8 hr did not affect the germi­
nation of the varieties nonsensitive to AS. This was an Indication AS 
was not too detrimental to the immature seedcane. RSD was effectively 
controlled at 53°C-4 hr in the commercial oven.
Electron and phase contrast microscope observations confirmed the 
absence of the RSD and mosaic causative agents in plants freed of the 
two diseases by AS and HA treatments.
Sugarcane mosaic was controlled to a high degree with AS tempera­
tures of 56°C-3 hr and 57°C-2 hr exposure. A rapid rise to the desired 
oven temperature, within 30 minutes, was most effective; however, 
germination was significantly reduced as compared to seedcane treated 
at 53°C-4 hr for RSD control. A restricted input of AS (closure of 
some holes in the inlet pipe) improved germination significantly; 
however, percent mosaic control was reduced. Further studies are 
needed to find the appropriate temperature/time combination with a 
given AS input if mosaic and RSD are to be controlled with one AS 
treatment.
xiv
Results of these studies were the basis for recommending AS 
(53°C-4 hr) as another thermotherapeutic method of controlling RSD In 
sugarcane in Louisiana. Growers have revived their RSD control program 




Ratoon stunting disease (RSD) was first identified as a disease 
of sugarcane in Australia in 1944 (63). It has been reported to be one 
of the most important diseases in practically all of the sugarcane 
growing countries of the world (25, 63). In Louisiana it was first 
reported in 1953 (1), and it is now assumed to have been present and 
could have been one of the diseases responsible for the almost complete 
failure of the industry in thesJL920's (25).
The economic importance of RSD in sugarcane is increased by the 
fact that the disease is difficult to recognize due to lack of external 
symptoms on the leaves or stalk (33). The losses in yield resulting 
from the disease are accentuated under unfavorable growing conditions 
especially under moisture stress in ratoon crops (33). This is apparently
due to the clogging of the water conducting elements by a jelly like
matrix either produced by the coryneform bacterium found associated 
with RSD or the host sugarcane plant (37).
The disease is kept under control mainly by planting healthy 
material resulting from certain heat treatments and preventing the 
spread of the disease after treatment by sterilization of equipment 
used to harvest the seedcane for planting (63). The only known method
of spread is by mechanical means (41).
In 1953 Steindl and Hughes in Queensland showed that infected 
seedpieces could be rendered virtually disease-free by heat treatment 
either in hot water or in a sealed hot air oven where a range of time 
and temperature combinations would cure the disease without unduly
affecting the germination (62). When using large scale commercial treat­
ments, it was found that complete cure was not always obtained and it 
was concluded that treatment over several successive years was necessary 
to keep the disease under commercial control (64). Hot water treatment 
of the stalk at 50°C for 2 hours was first recommended in Australia; 
however, it was found necessary to increase the time to 3 hours to obtain 
a very high degree of control (32, 63).
In Louisiana the hot air treatment was adopted as a standard 
practice in 1956 because the hot water treatment of 50°C for 2 hours 
was detrimental to the very soft and succulent seedcane used for plant­
ing (23, 53, 54). The recommended treatment time with hot air was for 
8 hours (total treatment period) with a maximum temperature of 54°C 
within the oven (25, 41, 54). The treatment does not adversely affect 
germination; however, it allows a small percentage of plants to escape 
the curative effect which also occurs with hot water (48, 52).
Treatment of cane with hot air in Louisiana has become a very labor 
consuming and expensive operation (57). This is why it was imperative 
to find another method of control without severely reducing germination 
of the immature cane used for planting disease-free nurseries.
Another heat treatment, aerated steam (AS), a mixture of air and 
steam was first used to control grassy shoot disease of sugarcane in 
India (20, 21). It had been found that this form of treatment was 
superior to other forms of heat for controlling plant pathogens (4).
The development of a new system of controlling RSD In Louisiana 
was a necessity due to the fact growers were reluctant to continue using 
hot air due to lack of mechanization of the treatment system and costs* 
involved (57). The Plant Pathology Department and the Agricultural
Engineering Department at Louisiana State University established in 
1974 a combined research program aimed to produce a system of heat 
therapy utilizing AS which would augment or replace hot air as the 
method for control of RSD of sugarcane in Louisiana. Initial studies 
to develop such a system were begun in 1974. Results accumulated 
through 1977 relating to RSD and possibly mosaic control and the study 
of certain phases of the AS system affecting the efficiency have lead 
to a better understanding of this new method of heat treatment now 
recommended for control of certain diseases of sugarcane.
4LITERATURE REVIEW
One of the most important diseases affecting sugarcane in 
Louisiana and the world is ratoon stunting disease (RSD) (25, 63), In 
many instances it has been blamed for being the main factor responsible
for the so-called "deterioration or running out" of cane varieties (25,
62). The disease has been known since 1944 when it was pinpointed as
such in Australia (it was reported first in Louisiana in 1953). A great
deal of research has been conducted to investigate the disease and 
develop suitable control measures.
The Economic Importance of Ratoon Stunting Disease
RSD is recognized as an Important disease in most of the sugarcane 
producing countries of the world (34) and is considered along with sugar­
cane mosaic to be one of the most important diseases in Louisiana and 
the southern region of the mainland U.S.A. (51). The disease haB been 
reported to cause minor losses in the few known tolerant varieties to 
very severe losses in the less tolerant ones (33, 56). The ravages 
caused by RSD are due to the lack of easily recognizable external 
symptoms and the difficulty of observing the suspected causal agent 
unless expensive and sophisticated laboratory equipment is used (29, 40, 
67) and to easy Bpread of the causal agent by mechanical means such as
cane knives, harvesters, loaders, cultivation tools and other means used 
to handle the seedcane (63). The reluctance of farmers to use the 
established treatment methods has been a problem throughout the world i
(33, 46). RSD is transmitted through the seedpiece and losses have
4
5been found to be more severe in the following ratoon crops grown from 
the original infected plant cane (33). Moisture stress due to the 
plugging of vascular bundles results in reduced plant vigor even in the 
plant cane crop (33, 37, 64). In fields of intolerant varieties, the 
affected stools are shorter, stalks are thinner and an examination of 
mature stalks for RSD symptoms reveals the characteristic orange-red 
discoloration of the fibrovascular bundles which is the most reliable 
of the two visual methods of identification of RSD (33, 63).
The yield of variety POJ 213 in Louisiana was reduced from 25.9 
tons per acre in 1929 to 14 tons per acre in 1934 with especially drastic 
declines in the ratoon crops (18). In order to determine whether the 
decline observed was due to RSD, yield trials were conducted at the 
Louisiana Agricultural Experiment Station between 1957 and 1958. It 
was found that even with other diseases present, such as mosaic, the 
increase in yield was 36 percent when RSD was eliminated. From these 
results it was concluded that the decline of POJ 213 was probably due 
to several diseases, RSD being one of the most important (2, 24).
Direct economical losses due to poor yields, combined with the 
amount of labor, time and money utilized to overcome other problems 
resulting from the presence of the disease, such as increase the use of 
herbicides to control weeds in open areas due to lack of germination or 
slow growth of the cane, has made the control of RSD of vital Importance 
in every sugarcane growing area of the world (33). The amount of 
research conducted to keep this disease under control is as consider­
able as the amount done to learn more about the identity of the organism 
responsible for producing the disease (28, 29, 33, 64, 67).
Searching for the Organlam that Causes 
Ratoon Stunting Disease
The Identity of the causal agent has been a puzzle for patholo­
gists and researchers since RSD was reported from Australia In 1944.
Some progress has been made lately, but the basic question of which 
organism Is the agent has not been answered completely (15).
Because no microorganism could be associated with the mechanically 
transmitted disease, and because the juice from infected plants retained 
its infectlvity through extensive dilution, Steindl suggested that the 
causal organism was a virus (63). However, attempts to detect the sus­
pected virus were unsuccessful (27, 29). In fact, virus-like particles 
observed by means of the electron microscope had failed to show any 
relation with the disease (24). The possibility of RSD being produced 
by a mycoplasm or a mycoplasm associated with a virus was suggested, 
but no supporting evidence was found (38, 55, 66).
From a report published by Plavsic-Banjac and Maramorosch (45) 
about the presence of pleomorphic bodies resembling small bacteria in 
the xylem of old diseased sugarcane, the search for the unknown organism 
has taken a new approach. Numerous reports indicate that a similar 
bacterium has been found in the fibrovascular sap extracts of sugarcane 
plants affected by RSD (3, 13, 29, 40, 67, 68). Presently, there is an 
exhaustive program of research trying to culture the organism and to 
find other evidence to show that this bacterium is the one responsible 
for the disease (3, 7, 14, 15, 35, 37, 47, 69, 73). More reports have 
been presented that imply that there is a strong correlation between the 
presence of such a bacterium and the disease, but it has not been 
possible to reproduce this bacterium in artificial media and use it for
inducing the disease In healthy plants. Until this step Is performed 
and the complete postulate of Koch is fulfilled, It cannot be stated 
with certainty that this bacterium is responsible for RSD of sugarcane 
(14).
Electron microscopy observations of sap from infected cane revealed 
that the bacterium is characterized by being pleomorphic, sometimes 
septate, with a thin, smooth cell wall and coiled mesosomes containing 
rod. It is a long conspicuously branched bacterium 0.15-0.33 jim wide 
that can be broken in sections of 1.0-3.5 /im or more in length when 
extracted from cane and processed for microscopical observation (29,
36, 37, 67, 68).
Control of Ratoon Stunting Disease
The most effective control of RSD is by planting seedcane rendered 
free of the disease by heat treatment and by preventing the recontamlna- 
tion of the treated seedcane in the propagation nurseries and commercial 
fields (63). The most common way of spreading RSD is by cutting or 
harvesting cane with equipment that has been utilized in fields where 
the disease is present and with no sterilization prior to use in a 
field of RSD free cane (64). In order to prevent the spread of the 
disease, equipment such as sugarcane knives, cane samplers, cutting 
blades of mechanical harvesters, grabs of grab loader, wagons and shaver 
blades should be thoroughly sterilized before use in healthy or treated 
cane (64). Sterilization may be by means of boiling water, steam, 
flame or utilizing chemicals like methoxy ethyl mercury chloride 
(expended with the trade name Aretan), phenyl mercuric acetate, Clerite, 
Biosan, and Lysol (25, 63, 72).
The sugarcane seedcane utilized for propagation or commercial plant­
ing should be obtained from nurseries grown from direct heat treated or 
progeny of heat treated seedcane. Retreatment of treated seed is recom­
mended due to the fact that all recommended heat treatments for RSD 
control are not 100 percent effective (57). There is no evidence that 
RSD is transmitted through the true seed of sugarcane (63).
Control of Ratoon Stunting Disease by Means of 
Resistant or Tolerant Varieties
The use of natural resistance against diseases is practiced widely 
for controlling many important diseases of plants Including sugarcane 
(22, 43, 70).
There is no evidence that immunity against RSD is available in any 
of the commercial varieties known in the world except possibly one clone, 
H 60-6909 from Hawaii which has failed to transmit the disease to indi­
cator clones after repeated inoculations (16, 17, 72). The use of such 
clones, if more are found, in breeding programs could result in the 
availability of commercial varieties Immune to the disease (16).
Some degree of tolerance has been found in such commercial varie­
ties as Q. 50, CP 29-116, and CP 52-68, however it is being reported 
that the varieties with highly desirable agronomic characteristics 
possess a minimum of tolerance* to RSD (56, 63).
*The term "tolerance11 is used here to characterize a variety capable of 
producing commercially acceptable yield from RSD-infected plants even 
though the yield may be lower than that of cane grown free of RSD.
9Control of Ratoon Stunting Disease With 
Chemicals and Antibiotics
Several chemicals have been found to be effective in the inactiva­
tion of the causal agent of RSD when mixed with the cane juice extracted 
from known diseased cane. Numerous workers found that the RSD agent is 
inactivated if exposed to: 50% ethyl alcohol, 10% calcium hypochlorite,
1% Dettol (containing chloroxyfenol), 4% formaldehyde, 0.5% Lysol 
(containing 50% miscible cresols), 0.1% mercuric chloride, 3% Aretan 
(containing 3% methoxy ethyl mercury chloride), 1% phenol, 1.66%
Phenyl (containing emulsified phenols), 1% potassium permanganate,
0.05% alkyldimethylbenzyl ammonium chloride (Zephiran), sodium azide, 
chloroform and n-butanol (26, 67).
The growing of rooted sugarcane shoots directly in solutions of 
three antibiotics of the tetracycline group resulted in many shoots 
failing to show RSD symptoms (26). However it seems that in general, 
tetracycline type antibiotics have little effect on the causal agent of 
this disease through root uptake (55, 67).
Control of Ratoon Stunting Disease by Heat
The need tD produce cane free of RSD for commercial planting was 
recognized as early as 1953 when use of a system utilizing hot water 
was tried to free cane from the disease (62).
t
The use of heat for controlling diseases in sugarcane was known 
since 1923 when it was reconmended for the treatment of sereh, another 
important disease of sugarcane (6). The first commercial use of heat 
treatment was for the control of chlorotic streak (42).
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From research results, It was found that RSD could be controlled 
using a certain range of time and temperature combinations. Some 
varieties were found to be sensitive to hot water, however a treatment 
of two hours at 50°C was adopted with minimum damage to most commercial 
varieties (63). This treatment was found to be successful in many 
countries like Australia, Hawaii, Mauritius, Peru, and others where 
winters are not cold enough to necessitate the use of immature cane for 
treatment (63, 64). The treatment was not always satisfactory, however, 
and the general conclusion was reached that retreatment over several 
successive years was necessary for complete control. The treatment in 
Australia was extended to three hours at 50°C which resulted in more 
complete cure (64). However, even treating seedcane at three hours in 
hot water at 50°C results in some cases of diseased plants (57).
The hot water treatment tank should be fitted with a circulation 
pump with a capacity sufficient to circulate the entire tankful of water 
at least six times per hour (63). The heat source used is usually 
steam giving rapid and constant heat which results in very uniform 
temperature distribution throughout the loaded tank (63). Water has a 
greater heat capacity per unit volume than moist or dry air. It is also 
more lethal to cane for treatment of pathogens with high thermal death 
points (6). A short hot water treatment of 52°C for 30 minutes is 
utilized under laboratory conditions for material that is introduced 
from foreign countries (12). The use of serial treatments at 52°C and 
57.5°C for 15 to 30 minutes on three successive days has resulted in 
seedpieces giving rise to apparently healthy seedcane (5,12). The treat­
ment of 51°C for 2 hours of 2 cm long single-bud seedlings in Brazil
resulted In complete control of RSD but the germination among 12 varie­
ties ranged from 30 to 40 percent (49).
In Louisiana, the treatment of cane for control of RSD was 
practiced exclusively with hot air until 1975 (57). The cane used for 
planting in Louisiana is very soft and succulent at the time of plant­
ing, and poor germination usually results from hot water treatment (48, 
52). Hot air has been used since 1955. The recommended temperature is 
54°C for 8 hours (25). The treatment is conducted in hot-air ovens 
constructed with water resistant plywood and heated by gas or electri­
city using a carefully arranged system of blowers and baffles so that an 
even and constant air temperature is maintained throughout all parts of 
the oven (25, 63, 66). The stalks of cane with leaves removed are 
stacked in shallow layers on shelves of a rack in the oven which allowB 
adequate air circulation between each layer. The oven is a closed 
sealed system to prevent excessive drying out of the cane (53). The 
hot air is less detrimental to germination than the hot water (63), but 
has the disadvantages of a long 8-hour treatment period (8, 65) and the 
need of trash-free cane for the treatment (59).
Control of Sugarcane Diseases With Aerated Steam
The use of aerated steam (AS), a mixture of air and steam, as a 
method for propagule thermotherapy goes back to the 1887-1888 period in 
which it was utilized to control smut in oats and barley (4). AS does not 
have the disadvantages of other methods generally employed: reduction
of seed germination with hot water, and very long exposure with hot air 
(4). Vapor-heat treatment was used to kill eggs and larvae of insects' 
in fruits, vegetables, and ornamentals, with notable success (31, 39).
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AS treatment if properly applied Is considered a promising method for 
freeing seeds from pathogens (4).
The use of AS as a new method for RSD control was first recom­
mended by the Department of Plant Pathology of the Louisiana 
Agricultural Experiment Station in 1976 (10, 59). Recommendations were 
made for its commercial use after two years of extensive research by the 
Department of Agricultural Engineering working on oven designs and 
sizes, AS generating units, methods of handling the seedcane before 
and after treating and testing the idea of treating the cane with all 
adhering trash on temperature distribution (58, 59). During the same 
period, members of the Department of Plant Pathology were testing the 
efficacy of different temperature/time combinations with AS on the 
germination of seedcane of the released and unreleased Louisiana 
varieties, RSD control and effects of different methods of stacking 
the cane stalks in the oven on germination and RSD control (10).
Initially the AS heat treating system consisted of a small experimental 
treatment chamber (3' x 6'x 3') in which full length stalks of trash free 
cane were stacked in layers 6" thick (8, 10). The steam generating unit 
consisted of an automotive-type steam cleaner rated at 100 gallons per 
hour. The moist steam generated by the unit passed through an accumu­
lator tank prior to use in the oven. The accumulator served to remove 
the excess moisture or condensate through an excess steam bypass valve. 
The pressure used to operate the system was 30 psi which was regulated 
by a pressure control valve. After the AS was purged of the excess 
condensate, it was taken from the top of the accumulator tank and passed 
through a modulating steam control valve which regulated the steam 
inflow into the oven thus maintaining the desired oven temperature (11).
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Steam passing through the modulating control valve was distributed 
into an air stream leaving a fan which recirculated the air in a closed 
system. The air was found to recirculate throughout the oven ten times 
per minute (11). This volume of air flow which operated against 1/4 
inch static pressure resulted in a very even temperature distribution 
throughout the oven within one hour. This rapid, even distribution of 
temperature by the steam-air mixture was four times faster than the hot 
air system previously recommended for RSD control in Louisiana (25).
Initial tests in 1974 indicated a treatment of 49°C for 4 hours, 
total exposure time, was very effective in controlling RSD without 
reduction in germination when the small 31 xfi'x 3' experimental oven 
was used for treatment (10).
In the fall of 1975, tests were conducted using the conmercial 
type hot air oven generally used for RSD control. The oven was not 
altered except for water proofing of the interior and the addition of 
a steam injection pipe in the air stream immediately behind the fan 
(59). Also, instead of stacking the untrashed cane in layers 6" thick 
on the shelves of the rack inside the oven, stacks of 12" thick were 
made (59).
Following two years of tests in 1974 and 1975 using AS temperatures 
of up to 54°C for 4 hours it was decided to recommend AS as another 
method for RSD control in Louisiana. A treatment of 51°C for 4 hours 
was first recommended in 1976. Germination was not reduced for any of 
the varieties used in the tests. Also, under controlled experimental 
conditions RSD was eliminated in 95 percent of the shoots which emerged 
from seedcane which was 100 percent infected with the disease (58).
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Further tests with AS in 1976 confirmed that under commercial 
conditions the treatment temperature could be increased by 2°C without 
reduction in germination of all varieties tested. Except for occasional 
escapes due to overloading of the oven trays RSD was controlled almost 
100 percent by a 53°C-4 hr treatment. Due to overloading and variations 
in treating conditions caused by uncontrollable factors when cane is 
handled under plantation conditions, it was decided to change the 1977 
reconmendations for RSD control in Louisiana by increasing the tempera­
ture of the AS used from 51°C to 53°C. The time for the treatment was 
kept at 4 hours (9).
Utilizing the hot air oven normally used in India to control RSD 
and grassy shoot disease of sugarcane Singh (44, 50) converted the oven 
to AS by the attachment of a steam generating unit which injected a 
small quantity of steam in the interior of the oven raising the humidity 
to near saturation. Recirculation of the humid air served to level off 
the oven temperature as experienced by researchers in Louisiana. Tests 
showed that RSD could be effectively eliminated by an AS treatment of 
54°C for 4 hours without injury to the mature seedcane normally used for 
planting in India. Grassy shoot was easily controlled with AS using a 
treatment of 50°C for 1 hour (20, 21).
Damage to buds of iniaature seedcane pieces of most varieties by 
hot water is due to the softening of the buds because of their succulent 
condition and due to handling of the soft seedpieces during planting 
(23, 53, 54). Conversely, the long hot air treatment used in Louisiana 
dries out the immature buds which does not result in as severe a reduction 
in germination as with use of hot water. Unlike hot water or air, AS is 
not as injurious to the type of immature cane used for planting in
Louisiana. Tests during 1976 and 1977 indicated that varieties vary 
as to their sensitivity to AS. Temperatures of up to 56°C-3 hr and 
57°C~2 hr were used without severe injury to the AS resistant 
varieties. This depended on the rate of temperature rise in the 
oven. Treatments at high temperatures were found effective in com­
pletely eliminating RSD and also effective in a considerable level 
of controlling mosaic in most varieties which survived the severe 
treatments (60, 61).
MATERIALS AND METHODS
This study consisted of a series of experiments conducted during 
the period 1974-1977 in which seedcane of different sugarcane varieties 
was treated for controlling ratoon stunting disease (RSD) and possibly 
sugarcane mosaic (MOS) using aerated steam (AS), a thermotherapeutic 
method recently used to control certain sugarcane diseases (11).
The diseased cane treated with AS was planted in the field and 
under greenhouse conditions. The results were evaluated by germination 
counts and a determination of the degree of RSD and MOS control.
Several commercial varieties and a few recently released varieties were 
utilized for the various AS treatments conducted during a four year 
period. Several temperature/time combinations were tried in order to 
determine varietal sensitivity to various AS treatments and the critical 
amount of heat necessary to destroy the pathogens. The seedcane was 
obtained from the plots located at the Louisiana Agricultural Experiment 
Station, St. Gabriel, LA. The field experimental plots were also 
planted at St. Gabriel. Greenhouse tests were made on the main campus 
at Louisiana State University, Baton Rouge, LA.
The Aerated Steam System
The AS treatments were conducted in an oven or treatment chamber 
designed at Louisiana State University (Fig. 1, 2, and 3). Three differ­
ent units were utilized for these experiments: (1) a small oven
(3* x 6' x 3') with a 250 lb capacity that was built for the initial 
tests in 1974; (2) a commercial hot air treatment oven converted to AS
i
with a capacity of 2000 lb; and (3) a commercial oven with a capacity
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Figure 2. Aerated Steam System. Exterior view of treating chamber, 
including four trays on the dolly.
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Figure 3. Aerated Steam System. Steam generation components.
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of 3000 lb, newly designed for use with AS. All the AS ovens utilized 
had the common features described by Cochran et al (10, 11).
The basic components of the AS system utilized in our research 
program were the following: treating chamber, fan for the recirculating
air in the completely closed oven, steam generator, and a control for 
regulating the amount of steam entering the oven.
Treating Chamber and Rack or Tray System
The treating chamber (Fig. 1 and 2) was made of a double wall 
marine plywood structure resembling an enclosed box in which one of the 
sides functioned as a door to allow the loading and unloading of the 
cane. The box was insulated with fiberglass insulation located between 
the double wall of the oven and the plywood interior walls and top and 
rear ducts were waterproofed with a double coat of epoxy paint.
The size of the commercial type ovens used for the AS tests in 
1975-1977 were: (1) hot air oven converted to AS with a capacity of
2000 lb measuring 6' wide x 8' long x 6' high; (2) newly designed oven 
similar to the hot air oven with 3000 lb capacity which measured 8' wide 
x 8* long x 6' high (Fig. 1 and 2). The cane was stacked inside the 
oven in layers 15" thick in four trays made of angle iron. The sides 
and bottoms of the trays were covered with 1 1/2" expanded metal. A 
3" space was built onto the bottom of each tray and this space acted as 
the separation between trays which permitted adequate air circulation 
between trays. After the trays were filled with cane, they were stacked 
on top of each other on a dolly mounted on a track in front of the oven 
(Fig. 2). The track extended into the oven allowed movement of the 
dolly into the oven.
Air Circulation System
The air inside the oven was circulated in a closed system ten 
times a minute by a 15" squirrel cage fan driven by a 3/4 HP motor. 
Openings under the fan permitted entry of the air into the fan from 
the oven immediately below. The fan blew the air through a duct mounted 
on top of the oven where it was heated by AS which entered the oven 
immediately behind the fan. The duct extended from the fan to the rear 
of the oven where it was split in half prior to covering the six open­
ings in the rear of the oven which served as the points of entry of the 
AS in the oven. The openings in the rear had louvers so mounted in them 
as to distribute the air evenly throughout the cane stacked in the trays. 
After passage of the air through the mass of cane, it reached the front 
of the oven (door end) and was pulled upwards through the fan. Upon 
reentry of the air in the fan,, the recirculated air heated with 
AS became a continuous process for the duration of the treatment period. 
Later redesign of the box aligned the top duct perpendicular to the door 
as seen in Fig. 2. The steam control valve located between the steam 
Jenny and the point of entry of the AS in the oven maintained the treat­
ment temperature desired. For tests conducted in 1975 and 1976, the AS 
was injected into the oven at a point 18" behind the fan using a sparger 
tube (a 3/4" pipe with holes drilled 1" apart). In 1977, the sparger 
pipe was relocated on the floor inside the oven near the front door.
Also in 1977, the amount of steam entering the oven was restricted by 
closing all but two to four of the 1/8" steam inlet holes in the sparger 
pipe. The holes were located so as to direct the AS towards the fan 
(pulling) immediately above.
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Steam Generation System and Controls
The component parts of the AS system (Fig. 3) were: (a) a steam
source, originally an automotive type steam cleaner with a capacity of 
100 gallons per hour, Jenny model 760. The steam source was later 
changed to a steam boiler (generator) with a 10 HP capacity; (b) a 50 
gallon stainless steel accumulator tank which provided a steam supply 
for the system when the steam generator was shut off by the pressure 
control switch. The tank also served as a cushion for the steam from 
the generator and as a collector of the water condensate which was dis­
charged outside by the steam trap. The tank was covered with a 2" 
layer of fiberglass insulation to minimize heat loss and condensation;
(c) a steam trap which removed the condensate from the accumulator tank;
(d) a pressure gauge located on top of the tank for visual observation 
of the pressure within the system; (e) a pressure relief valve set at 
75 psi to protect the system from excessive steam pressure; (f) a 
pressure cut-off switch to maintain the desired AS pressure for opera­
tion of the oven; (g) steam control valve with temperature sensing bulb 
(Spence model ET 14); and (h) a temperature recorder (Foxboro model 12R 
with a TA-lB thermal element) to make a graphic record of the tempera­
ture of the AS being recirculated in the oven throughout each treating 
cycle.
Seedcane Utilized for AS Treatments
The seedcane used for all AS tests consisted of whole stalks with 
all adhering trash similar to the seed used by coranercial growers in 
Louisiana. Several commercial and few recently released varieties were 
used. The general characteristics of the varieties were: 5-7 months of
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age, 2-3 lb in weight, 7-8 feet in height, 1-1.5 inches in diameter and 
containing 7-11 internodes.
After selecting the varieties of cane from plots located at St. 
Gabriel, La., the cane was hand cut with a sugarcane knife and the tops 
were removed at a point which eliminated most of the top green leaves. 
For the initial tests in 1974, the stalks were stripped of adhering 
trash as recommended for the hot air treatment (25). After it was found 
that the adhering trash did not affect the temperature distribution 
when AS was used, all tests were subsequently conducted with all 
adhering trash. All seedcane of the different varieties infected with 
either RSD, MOS, or a combination of MOS and RSD were individually 
examined while hand cutting to verify presence of the diseases. For 
the experiments conducted in 1974, the seed was cut no more than two 
days before treatment, while in 1975 and 1976 the number of days 
between cutting and treatment was 1, 2, 3, and 5 days in order to study 
the effect of date of cutting on germination of AS treated cane. In 
1977 the seedcane was prepared two days prior to the tests. Stalks 
damaged either by handling or the sugarcane borer were eliminated 
during preparation of the cane bundles prior to treatment.
Sugarcane Varieties Used in All AS Tests
L 62-96 was used most frequently for the AS tests. It is rated 
very susceptible and a very good Indicator of the RSD, both juvenile 
symptoms (a pinkish discoloration of the young immature nodes below the 
growing point) and mature stalk symptoms (an orange discoloration of 
the fibrovascular bundles of the lower mature two or three nodes). The 
other varieties used in the tests were also useful and vary as to their
24
susceptibility to RSD and MOS. They were included mostly to determine 
their sensitivity to the various AS treatments used. Some were found to 
be good indicators of RSD and MOS under greenhouse conditions. These 
were CP 48-103, CP 52-68, CP 61-37, L 61-67, L 65-69, CP 65-357,
CP 67-412, CP 70-321, CP 70-330, and NCo 310.
The cane stalks with or without all adhering trash were tied up in 
bundles and were placed at random in trays among the extra cane stalks 
needed to completely fill the trays. Since the treatments were aimed 
to duplicate the normal commercial treatment in which the box would be 
completely filled, extra cane or "bulky" cane was utilized to accomplish 
this objective.
Method of Loading and Monitoring the AS System
The seedcane bundles to be treated and the bulky cane were always 
oriented parallel with the direction of the air flow. The mature part 
of the stalk (lower nodes) was placed near the rear openings (point 
of entry of the AS in the oven). The long or crooked stalks were cut 
in two to three pieces in order to properly orient them in the trays.
The rear duct, oven air and internal stalk temperatures were read using 
a Brown Portable Potentiometer Model 126W2 with automatic reference 
junction compensation. The twenty-four points of the recorder were used. 
Two were placed in the rear ducts (the location used to regulate the 
treatment temperature desired), two were in the oven air near the center 
and front of the oven, and twenty points were inserted in stalks of 
cane being treated. Thermocouples were always inserted in stalks placed 
in the four corners of the oven, center and directly under the fan. The 
thermocouple wires used were of copper-constantan.
An automatic continuous recording potentiometer was utilized 
during the initial stages of the experiments conducted in 1974 and 1975 
to monitor the rate of heat transfer between the cane and AS medium in 
the small experimental oven and also in the hot air oven which had been 
converted to AS. The automatic recorder recorded a complete cycle of 
temperatures in approximately five minutes. The Brown portable 
potentiometer was read manually every 15 minutes. The recirculating 
reheated air in the duct on top of the oven was recorded using a Foxboro 
ink type 24-hour recording chart in order to have the temperature 
record of each test. Once the bundles of cane to be treated were placed 
at random Inside the oven, the front door was closed. The treatment 
commenced when the globe valve which controlled the flow of steam from 
the accumulator tank was opened. The steam was released into the air- 
stream through the steam-injectlon pipe (sparger pipe) located hori­
zontally across the air duct on top of the oven. Turbulence within the 
system thoroughly mixed the air and steam. This provided the humid 
environment, namely AS, for treating the seedcane. The modulating steam 
control valve controlled the amount of steam injected into the recircu­
lating air to maintain the prescribed temperature during the treatment.
At the end of the treatment period, AS was cut off by closing the globe 
valve. The cane was rolled out of the oven immediately after termina­
tion of the treatment in order for it to cool off prior to unloading 
of the bundles from the trays. When several treatments were made UBing 
different periods of exposure, the oven was temporarily opened to unload 
the necessary bundles without discontinuing the treatment and was closed 
immediately to minimize the loss of oven temperature in order to continue
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the treatments requiring longer periods of exposure at the same AS 
temperature.
Treatments and Procedures Used for RSD and Possibly MOS Control
The first treatments tried with AS in 1974 included temperatures 
of 49, 50, and 52°C with exposure periods of one to four hours.
Based on results obtained in 1974, experiments in 1975 using 
higher temperatures were conducted with temperature/time combinations 
of 50°C-4 hr, 51°C-3 1/2 hr, 51°C-4 hr, 52°C-3 hr, 52°C-3 1/2 hr,
53°C-3 hr, and 53°C- 3 1/2 hr. The cane was treated with adhering
trash. A test was undertaken to determine if delaying the time of 
treatment after cutting from one to five days would adversely affect 
germination of AS treated cane. The cut cane was allowed to remain in 
the field on the heap row 1, 2, 3, and 5 days after cutting. Treatments 
were made in the converted commercial hot air oven at St. Gabriel, La.
and a new AS oven of 1 1/2 ton capacity located at Poplar Grove
Plantation in West Baton Rouge Parish. The oven on the plantation 
contained trays instead of the pipe racks, the standard system used to 
stack the'cane in 8 inch layers when hot air is used as the treating 
medium.
In 1976 the research program was initiated by testing immature 
cane stalks (4 months of age) with temperature/time combinations of 
51°C-5, 6, 7, and 8 hr. Based on the results obtained from these treat­
ments early in the treating season, higher temperatures of 56 and 57°C 
combined with different periods of exposure were used for a number of 
tests. Other temperature/time combinations used in 1976 were 52°C-3, 4, 
5, and 8 hr; 53°C-3, 4, 5, and 8 hr; 54°C-3, 4, and 5 hr, and 55°C-2, 3,
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and 4 hr. All the AS treatments were made at the Louisiana Agricultural 
Experiment Station, St. Gabriel, in a 1500 lb capacity hot air oven which 
was converted to AS. Treatments of RSD and MOS infected cane at 56 and 
57°C were made in a 1 1/2 ton AS oven at Poplar Grove Plantation. This 
was an attempt to control both RSD and MOS with AS.
In studies conducted in 1977, RSD and MOS infected seedcane were 
treated with AS at 53°C-4 hr and 55°C-3 hr, and MOS infected seedcane was 
treated at 56°C and 57°C for various periods of time.
All treatments conducted in 1977 were made at St. Gabriel in the 
same AS oven used in 1976. The pipe-type rack used for stacking the 
bundles for treating was rebuilt to accommodate four trays which were 
divided into four sections each. The trays were used to keep the 
varieties and bundles separated during the AS tests. The steam was 
provided in 1977 by a steam generator Mel Sears Model 10 G Gas Steam 
Generator S/N, 10 G-G206, 130 GPH. 115/60/1. The experiments conducted 
in previous years utilized an automotive-type steam cleaner, Jenny model 
760 as a steam source. The Jenny type proved to be unreliable under 
extended commercial use. Another variation in the system used in 1977 
was the relocation of the sparger pipe on the floor inside the oven, 
near the door (front of the oven) and also, restricting the amount of 
AS entering the oven by closing all but two to four of the 1/8 inch 
steam inlet holes of the sparger pipe. This change allowed a premixing 
of the steam injected into the oven near the front door immediately 
below the fan. The changes made were an attempt to reduce the detri­
mental effects on germination of a large volume of hot steam used 
during the first thirty minutes of a treatment until the oven reached 
the desired temperature. Temperatures of 56 and 57°C were used
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extensively during the period August 15 to November 1 in an attempt to 
control RSD and MOS with one AS treatment. Determining the sensitivity 
o£ the commercial and some unreleased varieties to high AS temperatures 
was another reason for conducting tests using higher temperatures than 
required for control of RSD.
Techniques Used for Field and Greenhouse Plantings and
Collection of Data
Field Planting
Tests were planted in the field at St. Gabriel, La. between 
August and October to determine the effects of AS on germination in the 
fall and spring following treatment. Commercial methods of planting, 
covering, fertilization, insect and weed control were used for all tests. 
Fall stand counts were made of replicated plots planted in comparison 
to the untreated check. If winter was delayed until December, percent 
RSD control was determined by use of juvenile symptoms. The knife used 
to cut young shoots in individual plots was sterilized in 95% ethyl 
alcohol between shoots examined. Some plots were not examined until 
the following spring or the examination for percent RSD control was 
delayed until fall. At that time, mature RSD symptoms were used to 
determine percent control. Field plots were not used as a method of 
determining MOS control due to the fact that the disease is spread by 
insects, however, germination counts were made.
The treated whole stalks were planted using the Louisiana bank 
method of planting. The planting furrow was opened so that the cane 
was planted 4 to 6 inches above the bottom of the interrow space which 
provided good drainage during the winter months. Each experimental
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plot consisted of one row 10 feet long with a 3 foot separation between 
plots. The experimental design utilized was a Randomized Block Design 
with 3 replications per treatment. Each plot was planted with six 
whole stalks (two stalks placed side by side and covered with 3 to 4 
inches of packed soil), and sprayed with a preemergence herbicide. 
Supplementary irrigation was added to the cane planted in 1975, due to 
the extended dry period that followed the planting of most of the field 
experiments.
In a few tests, some of the plots were dug late in the fall and 
the total number of eyes germinated were counted. This was to deter­
mine the effect of AS on stalk deterioration and condition of the buds 
prior to onset of winter. The dug cane was replanted in the same plot 
and was useful the next spring and fall to determine percent RSD 
control as compared to the untreated diseased and disease-free checks.
Evaluation of RSD control was conducted by visual observation of 
juvenile symptoms or mature stalk symptoms and by microscopic examina­
tion of juice extracts in AS treated cane for presence of the bacterium 
suspected of being the causal agent of RSD. Percent germination in most 
tests was expressed as a percentage of the untreated check germination. 
Percent RSD control was determined by actual shoot count of plants 
found free of the disease, plants with doubtful symptoms and those with 
obvious juvenile or mature symptoms.
Greenhouse Planting
The greenhouse tests were used to better evaluate the effectiveness 
of AS as a new method for RSD and possibly MOS control. For all green­
house tests conducted in 1974, 1975, and 1976, whole stalks treated with 
all adhering trash were detrashed following treatment and then cut into
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single eye pieces 2 to 3 inches long. The single eyes were either 
planted on greenhouse benches in 6 inch plastic or 3 inch peat pots or 
in galvanized trays (9" x 12" x 3"). The planting medium used in the 
greenhouse was a mixture of 1/3 sandy loam soil, 1/3 jiffy mix, and 
1/3 vermicullte. For optimum growth, the greenhouse was kept semi­
shaded and the temperature controlled at 80 to 100°F. The 3 inch 
peat pot was used to plant most of the tests. The planted pots were 
placed in lines on greenhouse benches which were covered with a 2 to 3 
inch layer of the planting medium. After 6 to 8 weeks some Bhoots were 
split open at the growing point to examine the immature nodal area for 
the presence of RSD juvenile symptoms. A selected number (depending 
on greenhouse space) were transplanted in 6 inch plastic pots using the 
same planting medium. The pots were placed in lines on the greenhouse 
bench, however no planting medium was placed on the bench. Due to lack 
of greenhouse space in 1976, some of the treatments were planted in the 
small galvanized trays and plants from these treatments were not trans­
ferred to 6 inch plastic pots. Plants in the trays were examined for 
both juvenile and mature RSD symptoms after 6 to 8 weeks. Plants 
transferred to the 6 inch plastic pots were examined for mature RSD 
symptoms 4 to 6 months after transplanting. For a few tests, mature 
nodes of plants 4 to 6 months were used to extract juice for microscopic 
examinations.
In 1976, a few tests were made in an attempt to control MOS with 
one AS treatment using higher temperatures and shorter periods than 
used for RSD control. The plants were initially planted in 3 inch 
peat pots filled with the plant medium and then placed on a greenhouse 
bench partially filled with soil. The lines of pots were tagged to
31
Identify the variety and treatment, covered with one Inch of the 
planting mixture and then watered lightly for 5 to 7 days. Following 
germination, watering was increased to maintain optimum growth. A 
germination count was made within 10 days to 2 weeks after planting. 
Some plants were transplanted to the 6 inch pots and small trays and 
were well fertilized (once weekly) to obtain maximum growth and possibly 
enhance expression of mosaic symptoms.
Examinations for foliar MOS symptoms were made when plants were 
well established in the 6 inch pots. Tests in which both RSD and MOS 
were found in the same seedcane were first observed for MOS control and 
6 to 8 weeks later were cut and examined for percent RSD control.
Some plants transplanted to the 6 inch plastic pots from the 3 inch 
peat pots were allowed to grow from 4 to 6 months so RSD control could 
be determined by use of mature stalk symptoms. Such plants were also 
used for microscopic examination for the suspected RSD bacterium.
In the 1977 experiments, whole stalks were planted on a greenhouse 
bench and after six weeks the stalks were dug and germination counts 
made. Individual shoots attached to 2 to 3 inch seedpieces were 
separated from the stalk and transplanted in 6 inch plastic pots. After 
the shoots were well established and had been fertilized weekly an 
examination was made to determine percent mosaic control in tests speci­
fically treated at 56 and 57°C for various times of exposure. Five 
months after transplanting on March 7, 1978, plants with 5 to 6 mature 
nodes were examined for percent RSD control using mature stalk symptoms.
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Laboratory and Greenhouse Methods Used to Identify the 
RSD and MOS Causative Agents
Juvenile and mature stalk symptoms are used to determine presence 
of RSD in field and greenhouse grown cane. Although these symptoms are 
very useful under certain conditions where symptoms are pronounced in 
indicator varieties, laboratory verification is often needed in research 
studies in which presence or absence of the disease agent must be known.
The effectiveness of AS for controlling RSD and MOS was determined 
by use of microscopic studies. Light microscopic examinations of the 
bacterium associated with RSD were performed with a Leitz Ortholux II 
microscopy equipped with interference and phase-contrast optics (30).
A drop of juice from mature nodes extracted with a small portable hand 
mill was placed on a glass slide just prior to examination.
Also transmission electron microscopic (EM) examinations of the 
bacterium were prepared from sugarcane juice extracted with the 
portable hand mill. A 50 ml sample of expressed juice was centrifuged 
at 12,100 g for 20 minutes. Resulting pellets were resuspended in a 
few drops of Tris saline solution. The suspensions were placed on 
electron microscope Cohen-Pelco grids 74 pm (200 mesh) which were pre­
pared by dipping in a 1% solution of polybutene in xylene covered with 
a film of 0.57. solution of Parlodion in amyl acetate and then carbon- 
coated in a vacuum evaporator. The grids were floated on a drop of the 
RSD antiserum for 30 minutes. Unadsorbed serum proteins were removed 
by floating the grids (five times) on Tris buffer (0.05 M, pH 7.2) and 
placed on the bacterial suspension for 3 hr, rinsed three times in Tris 
saline and then stained for 15 seconds with 1.07. solution of sodium 
phosphotunstate (pH 6.3). Observations were made to detect the
33
bacterium with distinctive morphological features associated with RSD 
(14, 19).
For the EM examination of the MOS virus particles, the samples 
were prepared by grinding sections of sugarcane leaves from the young 
spindle area with a mortar and pestle with extraction buffer. The 
techniques followed to prepare the grids and observe the virus were 
similar to the ones utilized for the RSD EM studies (19).
The symptoms of mosaic were also evaluated by visual observation. 
They appeared on the leaves especially in the spindle (top whorl of 
young leaves). The presence of mosaic was determined by the observa­
tion of the spindles for chlorotic or light-colored irregular shaped 
areas surrounded by areas of normal green color. In order to detect 
the presence or absence of MOS, the juice of the spindles of two-month- 
old treated plants was expressed with a set of pliers and used to 
inoculate five sorghum plants planted in peat pots. The inoculation 
was performed by rubbing the leaves of the sorghum plants with a 
mixture of sterile sand and expressed juice. The knife used to cut 
the tops of the young plants and pliers used to express the juice were 
sterilized by washing in soap and tap water, dipped in alcohol and 
rerlnsed in tap water before use for the next inoculation. After 7 
to 10 days, the inoculated plants were examined for MOS symptoms.
EXPERIMENTAL RESULTS
I. RSD CONTROL
Results of Preliminary Tests Conducted In 1974 
with AS for the Control of RSD
Since AS was a new form of thermotherapy for control of sugarcane 
diseases, preliminary tests In 1974 were made with the aim of deter­
mining the optimum temperature and period of exposure which could be 
used effectively for the control of RSD. The effect of AS on the 
germination of the Immature type seedcane normally treated with hot 
air (HA) for RSD control In Louisiana needed to be determined.
Greenhouse Germination and RSD Control In Varieties Treated 
with AS Using a Small Experimental Oven
Stand counts and results of examinations of cane shoots of 
varieties L 62-96 and CP 65-357 from the various treatments revealed 
that shoot germination and RSD control were satisfactory. Results of 
treatments at 49°C, 50°C, and 52°C are given in Tables 1 and 2. Due 
to difficulties found during the design of the experimental oven, the 
first test was not made until September 17. The normal starting date 
for treatment with HA in Louisiana is the last half of August which 
does not seriously reduce germination and overwintering of the treated 
cane.
The 49°C (120.2°F) treatment using various lengths of exposure 
showed that this temperature and a maximum exposure of 4 hr did 
not adversely affect germination of L 62-96 and CP 65-357. From the 
disease control standpoint, treating trash-free cane in the small
34
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1/Table 1. Germination— and percent RSD control obtained with AS as a











% germ. % RSD % germ. % RSD % germ. % RSD
L 62-96
1.0 116.0 27.8 100.0 66.7 86.0 43.0
1.5 127.0 14.3 100.0 19.0 86.0 0
2.0 122.0 15.4 92.5 0 73.9 0
2.5 127.0 8.3 100.0 0 60.8 0
3.0 127.0 0 92.5 0 73.9 0
3.5 116.0 0 80.0 0 56.5 0
4.0 88.0 0 97.5 0 13.0 0
Check 100.0 100.0 100.0 100.0 100.0 100.0
CR 65-357
1.0 116.0 63.2 97.3 66.7 100.0 100.0
1.5 122.0 23.8 81.6 11.1 56.0 0
2.0 127.0 33.0 94.7 0 100.0 0
2.5 127.0 0 89.5 0 52.0 0
3.0 116.0 0 71.0 0 76.0 0
3.5 116.0 0 73.7 0 56.0 0
4.0 100.0 0 39.5 0 40.0 0
Check 100.0 100.0 100.0 100.0 100.0 100.0
—^Twenty-five eyes planted for each treatment. Germination of the 
treated cane was calculated in relation to the germination of the 
nontreated check which was considered 100%.
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experimental oven at 49°C with AS was effective In eliminating RSD 
when a 3 hr exposure period was used. The chamber was up to 49°C 
within 3/4 of an hr Indicating an Internal stalk temperature of 49°C 
for 2 1/4 hr which was apparently effective for RSD control.
The 50°C (122.0°F) AS treatment was made on November 7 which was 
very late In the year for treating seedcane In Louisiana. It was found 
that at 50°C for 4 hr the germination of L 62-96 was not impaired, 
however germination of CP 65-357 was only 39.5 percent of the untreated 
RSD check. RSD was eliminated with a 2 hr treatment at this tempera­
ture. All the cane treated at 50°C was separated into tops and 
bottoms. This was done in order to determine if the treatments were 
more injurious to the younger more immature part of the stalk than the 
older more mature nodes and also to determine if there were differ­
ences among varieties. It was necessary to find the effect on germina­
tion at 50°C treatment because this temperature for 2 or 3 hr is the 
treatment recommended for RSD control with hot water.
The results in Table 2 show that the top half of the stalk was
more severely injured at the end of 3 hr at 50°C than the lower half.
As an average for both varieties, the top half germination was 76.0
percent while the bottom half was 99.8 percent for the 3 hr period at
50°C in both L 62-96 and CP 65-357.
The germination of cane treated on October 11 (Table 1), the 
latest period recommended for treating seedcane for RSD control was not 
too severely affected by a treatment of 52°C for 3 hr. However, a 4 hr 
treatment at this temperature reduced the germination as an average for 
L 62-96 and CP 65-357 to 33.0 percent of the RSD untreated check. The 
temperature rise in the small experimental oven was very rapid. This
37
Table 2. Germination—  ^of the top half of the stalk compared to the 
bottom, and percent RSD control using AS at 50 C (122,0°F) 
November 7, 1974.
Treatment Top half Bottom half




1.5 90.9 0 124.2 24.4
2.0 82.9 0 111.3 0
2.5 82.0 0 133.3 0
3.0 74.2 0 120.4 0
3.5 70.4 0 95.4 0
4.0 78.0 0 133.0 0




1.5 83.3 0 79.1 20.0
2.0 116.6 0 77.1 0
2.5 94.4 0 91.6 0
3.0 77.8 0 79.1 0
3.5 61.1' 0 89.6 0
4.0 44.4 0 35.4 0
Check 100.0 100.0 100.0 100.0
Average at 3.0 hr 76.0 0.0 99.8 0.0
JL/Twenty-five eyes planted for each treatment. Germination of the 
treated cane was calculated in relation to the germination of the 
nontreated check which was considered as 100%.
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was possibly due to the small volume of cane (250 lb) and a large 
volume of steam entering the oven. The rapid temperature rise could 
have affected germination.
Germination in Pield and Greenhouse Planting to Determine RSD 
Control with AS and HA
Greenhouse planting of shoots from a field experiment was made to
compare the commercial HA treatment of 54°C-8 hr with five treatments
at 49°C (Table 3).
The germination of the untreated check compared to the HA and AS
treated RSD cane, on an average, showed that AS at 49°C-4 hr did not
adversely affect the germination any more than the HA treatment; in fact,
HA was very detrimental to germination of CP 65-357, but not L 62-96.
Results of AS Tests in a HA Oven Which Was Converted to AS
Results of an experiment conducted in a commercial HA oven con­
verted to AS utilizing a temperature of 49°C-4 hr (Table 4) showed that 
varieties L 62-96 and CP 65-357 germinated satisfactorily under con­
trolled greenhouse conditions. A count of treated one-eye seedpieces 
showed an average of 87.5 percent germination for both varieties while 
the one-eye seedpieces of the untreated RSD cane germinated 89.6 
percent. RSD was controlled 100 percent in both varieties. The cane 
treated was free of all adhering trash when treated on October 15.
In another test 11 days earlier, as shown in Table 5, CP 61-37 
treated in the same oven with all adhering trash was planted in the 
field using commercial practices. Percent germination the following 
spring was 52.6 percent for the treated cane and 54.6 percent for the 
commercial field-run untreated check. This was the first evidence that
AS treated cane could survive the harsh overwintering conditions which 
occur in Louisiana.
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Table 3. Percent germination of eight stalks of AS and HA treated 
seedcane of two varieties planted in the field and later 
dug and planted in the greenhouse as single eyepieces to 
determine percent RSD control.
Treatment— ^
L 62-96 CP 65-■357
Hours Dis.-free RSD Dis.-free RSD
AS 49°C (120.2°F) 2.0 59.0 67.3 53.5 46.6
AS " " 2.5 62.5 68.4 67.2 50.7
AS M " 3.0 58.2 55.9 57.6 52.2
AS " 3.5 73.2 68.7 62.8 56.7
AS " " 4.0 68.7 73.3 73.6 50.9
HA. 54°C (129.0°F) 8.0 67.1 77.0 35.0 33.8
Untreated check - 66.0 68.0 60.2 63.0
1/AS means aerated 
was used for the
steam and HA means hot 
HA treatment.
air. A commercial HA oven
Date treated - October 4, 1974.
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Table 4. Greenhouse germination- and RSD control obtained from 
disease free and RSD Infected seedcane using AS at 49 C 
(120.2 F)-4 hr as the heat source for a commercial HA 
oven, October 15, 1974.
Variety Treatment % germination % RSD
L 62-96 RSD Ck - Not treated 87.5 100.0
CP 65-357 RSD Ck - Not treated 91.7 100.0
Average 89.6 100.0
L 62-96 RSD - Treated 75.0 0
CP 65-357 RSD - Treated 100.0 0
Average 87.5 0
_1/Based on 20 eyes per treatment.
Table 5. Germination— of treated and nontreated seedcane planted 
under field conditions after treatment in a standard 
commercial HA oven using AS at 49°C (120.2°F)-4 hr.
Percentage germination under field conditions^
Variety Treated cane Nontreated check
CP 61-37 52.6 54.6
VPlanted October 4, 1974; fifty stalks dug and examined per treatment.
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Results of a Test to Compare the Rate of Temperature Rise and
Distribution In a Commercial Oven Heated by AS and HA
Using cane with all adhering trash, a commercial type treatment 
was made with AS. The desired temperature of 49°C (120.2°F) was 
reached in 45 minutes with all thermocouples reading within 1.1°C of 
each other. The following day the same oven and same cane cleaned of 
the trash were used to conduct a commercial HA treatment. Unlike the AS 
treatment of the previous day, HA required 2 hr and 15 min for the 
oven temperature to reach 49°C. After a 3 hr period of exposure the 
difference between the minimum and maximum temperatures in the HA oven 
was 7°F. Figure 4 gives the results of this test.
Field Germination of a Number of Sugarcane Varieties Following 
Treatment in a Commercial AS Oven and a Small Experimental AS Oven
In field experiments conducted with seedcane treated at 49°C-4 hr 
in a standard commercial HA oven converted to AS and in an AS experi­
mental oven, the germination of L 62-96 and CP 65-357 for the 4 hr
treatment was 93.5 percent of the untreated RSD check for CP 65-357
and 137.1 percent of the untreated check for L 62-96, These germinations 
given in Table 6 were better or not significantly different from the 
germination of the check. The HA treatment included to compare with 
AS did not adversely affect the germination of L 62-96, however,
CP 65-357 was affected, although not significantly. In the October 4 
test conducted in the HA oven converted to AS, germination differences 
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Figure 4. Commercial oven temperature variation during the treatment 
of sugarcane with hot air (HA) and aerated steam (AS).
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Table 6. Field germination of two sugarcane varieties treated with 
AS at 49°C, with an experimental oven, at Louisiana State 
University, Department of Agricultural Engineering, on 
October 4, 1974.
Germination as percent of RSD untreated 
 check in two varieties!/________
Treatment L 62-96 CP 65-357
RSD untreated check 100.0 100.0
HA 54°C x 8 hr 115.7 86.9
AS 49°C x 2 hr 98.6 109.7
AS 49°C x 2.5 hr 115.4 85.5
AS 49°C x 3.0 hr 112.8 103.1
AS 49°C x 3.5 hr 90.3 92.6
AS 49°C x 4.0 hr 137.1 93.5
NS NS
1/Values are averages of 3 replications.
Table 7. Field germination of two sugarcane varieties treated in a 
standard commercial HA oven using AS at 49°C-4 hr, at 
Helvetia Sugar Coop., Union, Louisiana, on October 4, 1974.
Germination as percent of RSD untreated 
check in two varieties!'
Treatment L 62-96 CP 65-357
RSD untreated check 100.0 100.0
AS 49°C x 4.0 hr 95.7 101.6
NS NS
1/Values are averages of 3 replications.
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Results of Teste to Control RSD with AS During 1975
o
After the results obtained In the Initial work with AS at 49 C- 
4 hr in 1974, the use of higher temperatures for 4 hr for control of 
RSD was undertaken in 1975. A few initial tests were made using 
50°C in 1974 and the results indicated temperatures of 50°C or higher 
could be used without adversely reducing germination even using periods 
of exposure of up to 4 hr. It was also found that seedcane could be 
treated with all adhering trash when AS was used if an air space of at 
least three inches was maintained between stacks of cane 15 incheB in 
thickness.
Greenhouse Germination and RSD Control Obtained with AS 
at 50uC-4~Hr
The first test conducted in the summer of 1975 with AS as shown 
in Table 8 in which five released and one unreleased variety were 
included indicated that the germination was not reduced as an average 
for all varieties although the treatment was made on August 6 which is 
earlier than the recommended date to commence the HA treatment in 
Louisiana (59). Also, no difference was found in germination between 
varieties included in the test.
Upon examination of the young 4 1/2 months plants which exhibited 
juvenile symptoms in the young immature nodes and also mature symptoms 
in the lower most nodes, it was determined that RSD was not completely 
controlled in certain varieties. The combined results from observing 
216 plants showed a 96.8 percent control of the disease. RSD in 
CP 65-357 and CP 67-412 was controlled 100 percent. NCo 310, L 62-96 
and L 65-69 exhibited RSD symptoms in shoots in the greenhouse in four 
percent or less of those examined. Unreleased CP 69-373 with 9.4 percent
45
Table 8 • Results from a greenhouse test with AS at 50°C-4 hr in a small 
experimental AS oven using five commercial and one unreleased 
variety, with all adhering trash, planted on August 6, 1975.
Variety





RSD untreated RSD treated 
check cane
NCo 310 86.1 75.0 0 96.3
L 62-96 86.1 94.4 0 97.1
L 65-69 97.2 86.1 0 96.8
CP 65-357 86.1 80.6 0 100.0
CP 67-412 97.2 88.9 0 100.0
CP 69-373 83.3 88.9 0 90.6
Average 89.3 85.6 0 96.8
JL/Based on 36 one-eye seedpieces planted for each variety.
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had the highest Incidence of RSD* The treatment was made In the 
experimental AS oven using seedcane with all adhering trash.
Field Germination of Sugarcane Varieties Treated with AS 
at 50oC-4 hr
Eight varieties were treated at 50°C-4 hr on September 9 and 
planted in a field experiment. Seven of the treated varieties shown 
in Table 9 had higher germination than their untreated RSD check. Only 
the unreleased variety CP 69-373 had a lower germination which appeared 
to be different from its corresponding untreated RSD check. The 
seedcane of the varieties treated plus fill-in, "bulky cane," was 
treated with all adhering trash. A check was not made for level of 
RSD control in the field experiment.
Effect of Delay in Treating with AS after Cutting on Germination
This test was undertaken to determine if a delay period of one to
five days before treating could adversely affect germination when AS
was used. The results shown in Table 10 indicate that germination of
seedcane treated after two days and planted in the field was not
o
adversely affected by a 50 C-4 hr treatment. Germination of L 62-96 
as compared to the untreated RSD check one day was reduced 23.7 percent 
after five days exposure in the field on the heap row, however, the 
germination of CP 65-357 was not reduced. Percent RSD was not checked 
in this field since results of previous greenhouse tests were sufficient 
to determine percent disease control with 50°C-4 hr.
Table 9. Field germination of several sugarcane varieties treated with AS at 50°C-4 hr with an
experimental oven, at the Department of Agricultural Engineering, Louisiana State University, 
on September 9, 1975.
Germination
check
as percent of RSD un 
in eight varieties!/
treated
Treatment L 62-96 CP 65-357 CP 67-412 L 65-69 CP 69-373 L 61-67 NCo 310 CP 48-103
RSD untreated check 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
AS 50°C x 4 hr 161.4 121.9 143.0 132.3 . 93.6 176.2 142.2 111.4
NS NS NS NS NS NS NS NS




Table 10. Field germination of two sugarcane varieties treated with AS 
at 50 C-4 hr following delay of treatment 1, 2 and 5 days 
after cutting the seedcane. Treatment performed in an 
experimental oven at the Department of Agricultural 






Germination as percent 
untreated check in two
L 62-96
of RSD 1/ 
varieties""
CP 65-357
RSD untreated check 1 100.0 100.0
AS 50°C x 4 hr 1 166.4 107.5
AS 50°C x 4 hr 2 97.5 115.0
AS 50°C x 4 hr 5 76.3 115.7
■irk NS
L.S.D. (.05) 31.6%
_1/Values are averages of 3 replications.
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Germination and RSD Control Obtained In Seedcane Treated 
with AS at 51°C-4 Hr Under Greenhouse Conditions
In search of better RSD control than that obtained with 50°C-4 hr, 
a test using 51°C-4 hr was undertaken using three different varieties 
infected with RSD.
This treatment was made in a commercial HA. oven converted to 
AS and the seedcane was treated with all adhering trash. Greenhouse 
stand counts shown in Table 11 revealed no reduction in germination 
and almost complete RSD control in CP 44-101, L 62-96, and CP 65-357. 
Thirty-six one-eye pieces of each variety were planted. Of 33 L 62-96 
shoots which were examined for RSD juvenile symptoms, only one shoot 
appeared to have doubtful symptoms. All the shoots examined of varie­
ties CP 44-101 and CP 65-357 were free of the juvenile type RSD 
symptoms. The treatment was made on October 4 and no reduction in 
germination occurred using AS at 51°C-4 hr.
Germination and RSD Control Obtained Under Field Conditions with 
AS Treatments of 50, 51. 52, and 53°C of Up to 4 Hr Duration
To further check the effects of high temperatures on germination 
and RSD control, a test was conducted on August 20 using AS treatments 
of 50 and 51°C up to 4 hr and 52 and 53°C for up to 3 1/2 hr. A field 
stand count of L 62-96 and CP 65-357 presented in Table 12 showed that 
germination was not reduced for any of the treatments, even using an 
exposure period of 3 1/2 hr at 53°C. For example, the germination of 
L 62-96 was 211.8 percent of the RSD untreated check. The seedcane 
was treated in the small experimental oven with all adhering trash and 
planted in the field, Examination of young shoots of L 62-96 for RSD 
symptoms on October 15 using juvenile symptoms showed control was 100
50
Table 11. Results with a greenhouse test- to determine germination
and RSD control by use of AS at 51 C-4 hr with a commercial 
AS oven at Poplar Grove Plantation, Port Allen, LA on 
October 9, 1975.
Variety









CP 44-101 100.0 98.3 0 100.0
L 62-96 100.0 110.5 0 100.0^
CP 65-357 100.0 110.5 0 100.0
Average 100.0 106.4 0 100.0
JVThirty-six one-eye seedpieces planted for each treatment. Treatments 
were made in an 8' x 8* x 6' commercial oven.
2JOne young shoot of 33 with doubtful juvenile symptoms.
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Table 12. Field germination as percent of the RSD untreated check 
and RSD control of two sugarcane varieties treated with 
AS on August 20, 1975, in an experimental oven at the 












RSD untreated check 100.0 100.0 27 0.0
AS 50°C x 4 hr 202.1 114.9 38 92.0
AS 51°C x 3.5 hr 200.7 104.0 46 100.0
AS 51°C x 4.0 hr 245.1 120.2 44 100.0
AS 52°C x 3.0 hr 219.0 94.0 30 100.0
AS 52°C x 3.5 hr 239.6 107.9 32 100.0
AS 53°C x 3.0 hr 172.0 87.1 38 100.0
AS 53°C x 3.5 hr 211.8 123.6 38 100.0
** NS
L.S.D. (.05) 67.2
1/Values are averages of 3 replications.
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percent for all treatments used except 50°C-4 hr in which 92.0 percent 
of the plants examined were free of RSD.
Results of AS Tests for Control of RSD During 1976
In 1976, a HA oven was converted for use with AS at the Louisiana 
Agricultural Experiment Station at St. Gabriel, La. In view of the 
promising results obtained in 1975 by treating with 53°C-3 1/2 hr using 
the experimental oven, tests were undertaken to determine the maximum 
temperature/time combination which could be used for control of RSD 
without severely reducing the germination of varieties grown in 
Louisiana. Treatments using higher temperatures than that required 
for RSD control combined with a shorter period of exposure were also 
planned for possible control of MOS.
Results Obtained in Tests with AS Using 51°C
Tests using AS at 51°C for exposure periods of 3 to 8 hr were 
made on August 19 and September 14, respectively. A HA treatment of 
54°C-8 hr was made for comparison. An analysis of germination counts 
showed that AS treatments of 51°C-5 hr on August 19 given in Table 13 
were better than the HA treatment for CP 65-357. The September 14 
treatment germination results showed that certain Louisiana 
grown varieties could be treated with AS for as long as 8 hr 
at 51°C with a loss of only one-third germination as compared to the 
RSD untreated check. Delaying treatment with AS for three days did 
not adversely affect germination as compared to the untreated check 
when treatments of 51°C-4 and 5 hr were used. Of special note is the 
low germination of the HA treated CP 65-357 (17.5%) which was found to
Table 13. Field germination of several sugarcane varieties treated with AS at 51°C at






percent of RSD untreated 
seven varieties—
check
Treatment cuttine L 62-96 CP 65-357 CP 67-412 L 65-69 CP 69-373 L 61-67 CP 44-101
August 19 
USD untreated check 
HA— 54°C x 8 hr
100.0 100.0 100.0 100.0 100.0 100.0 100.0
2 98.0 17.5 48.6 70.6 94.2 135.7 34.0
AS 51°C x 4 hr 1 108.9 138.4 - - - - -
AS 51°C x 4 hr 3 74.9 85.4 124.7 91.4 184.4 166.9 147.0
AS 51°C x 5 hr 1 91.8 131.0 - - - - -






NS NS NS *
79.6%
September 14
RSD untreated check 100.0 100.0 100.0 - «■ - -
51°C x 3 hr 1 58.0 98.2 55.0 - - - -
51°C x 4 hr 1 59.2 103.9 57.8 - - - -
51°C x 5 hr 1 62.9 70.9 67.4 - - - -
51°C x 6 hr 1 57.6 70.3 67.1 - - - -
51°C x 7 hr 1 52.5 85.1 73.9 - - - -






1/HA = hot air treatment.
2/Values are averages of 3 replications.
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be highly significant from the RSD untreated check and the AS treat­
ments of 51°C-4 and 5 hr.
Greenhouse plantings of AS treatments made on August 25,
September 14, and September 30 (Table 14) Indicate in general that the 
germination of important commercial varieties treated with 51°C for up 
to 8 hr germinated satisfactorily except for CP 65-357 on September 30 
which was lower than the RSD untreated check. Treatments of up to 
12 hr at 51°C made on September 30 and planted in the greenhouse as 
single-eye pieces showed that germination of 50.0 percent or better 
resulted for varieties CP 67-412, CP 48-103, and NCo 310. The germina­
tion of CP 65-357 using the above AS treatment was 39.3 percent of the 
RSD untreated check.
A check for RSD control using mature stalk symptoms, the results 
of which are shown in Table 14 showed that several varieties treated 
at 51°C for up to 8 hr were freed of the diseases. Of all the shoots 
examined which included all the plants from all the 51°C treatments 
for both dates, only one positive RSD identification was made and a 
number of doubtful RSD infected shoots were found. The ones with 
doubtful mature symptoms were grown in small shallow galvanized flats. 
Other shoots from similar treatments grown in 6 inch plastic pots were 
rated as free of RSD.
Results Obtained with AS Treatment of 52°C Planted in the 
Field and 6reenhouse
One field test and three in the greenhouse were made in 1976 
during the optimum period (August ?5-0ctober 10) for heat treatment 
for RSD control under Louidiana conditions. A temperature of 52°C for 
periods of 3 to 10 hr was used to treat a number of varieties given 
in Tables 15 and 16.
Table 14. Greenhouse germination and RSD control In sugarcane treated with AS at 51°C (124°F) in a commercial
oven at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, in 1976.


























L 62-96 Aug. 25 RSD check 30 30 100.0 100.0 15 0 0 15 0.0 0.0
II II 51°Cx4 hr 30 30 100.0 100.0 15 15 0 0 100.0 0.0
II It 51°Cx5 hr 30 28 93.3 93.3 J.0 9 1 0 90.0 10.0
II It 51°Cx8 hr 30 30 100.0 100.0 14 14 0 0 100.0 0.0
11 Sept. 14 RSD check 30 29 96.6 100.0 7 0 0 7 0.0 0.0
ft II 51°Cx3 hr 30 30 100.0 103.5 10 10 0 0 100.0 0.0
II rv 51°Cx4 hr 29 29 100.0 103.5 15 7 8 0 46.7 0.0
It Ti 51°Cx5 hr 30 29 96.6 100.0 14 9 5 0 64.3 0.0
It Tf 51°Cx6 hr 30 30 100.0 103.5 10 10 0 0 100.0 0.0
It II 51°Cx7 hr 30 30 100.0 103.5 10 10 0 0 100.0. 0.0
CP 65-357 Aug. 25 RSD check 30 25 83.3 100.0 4 0 0 4 0.0 0.0
It II 51°Cx4 hr 30 30 100.0 120.0 15 13 1 1 86.7 6.7
11 It 51°Cx5 hr 30 30 100.0 120.0 15 9 6 0 60.0 0.0
II II 51°Cx8 hr 32 29 90.6 108.7 - - - - - -
II Sept. 14 RSD check 30 25 83.3 100.0 4 0 0 4 0.0 0.0
M TI 51°Cx3 hr 30 30 100.0 120.0 10 10 0 0 100.0 0.0
II 11 51°Cx4 hr 30 30 100.0 120.0 12 12 0 0 100.0 0.0
II It 51°Cx5 hr 30 27 90.0 108.0 10 10 0 0 100.0 0.0
II 11 51°Cx6 hr 30 26 86.7 104.0 10 10 0 0 100.0 0.0
II 11 51°Cx7 hr 28 28 100.0 120.0 - - - - •
II 11 51°Cx8 hr 30 28 93.3 112.0 8 8 0 0 100.0 0.0
(Continued)
Table 14. Continued





























CP 65-357 Sept. 30 RSD check 30 28 93.3 100.0
tl ii 51°Cx8 hr 30 10 33.3 35.7 - - - - -
If If 51°Cx9 hr 30 16 53.3 57.1 - - - «m - -
II II 51°Cxl0 hr 28 8 28.6 30.6 - - - - - -
ff It 51°Cxll hr 30 22 73.3 78.6 - - - - - -
II IV 51°Cxl2 hr 30 11 36.7 39.3 - - - - - —
CP 44-101 Aug. 25 RSD check 30 30 100.0 100.0 12 0 0 12 0.0 0.0
II II 51°C4 hr 30 28 93.3 93.3 11 8 3 0 72.7 27.3
It II 51°Cx5 hr 31 30 96.8 96.8 10 10 0 0 100.0 0.0
It fl 51°Cx8 hr 34 30 88.2 88.2 10 10 0 0 100.0. 0.0
CP 67-412 Sept. 30 RSD check 29 28 96.5 100.0 - - - - - -
II It 51°Cx8 hr 30 28 93.3 96.7 - - - - - -
II II 51°Cx9 hr 30 26 86.7 89.8 - - - - - -
II tl 51°Cxl0 hr 29 21 72.4 75.0 - - - - - -
II tl 51°Cxll hr 30 26 86.7 89.8 - - - - -
11 II 51°Cxl2 hr 30 27 90.0 93.2 - - - - — —
NCo 310 Sept. 30 RSD check 30 30 100.0 100.0 - - - - - -
II II 51°Cx8 hr 30 22 73.3 73.3 - - - - - -
11 II 51°Cx9 hr 30 24 80.0 80.0 - - - - - -
It IT 51°Cxl0 hr 30 26 86.7 86.7 - - - •* - -
II II 51°Cxll hr 30 26 86.7 86.7 - - - - - -
11 11 51°Cxl2 hr 30 19 63.3 63.3 - - - 4* - -
(Continued)
Table 14. Continued
Treatment Germination - RSD control
Variety Date^

















time planted nated tion RSD check examined free ? free 7
CP 48-103 Sept. 30 RSD check 30 29 96.7 100.0 _ _ — _ _ _
11 tl 51°Cx8 hr 30 28 93.3 96.5 - - - - - -
tl Tl 51°Cx9 hr 29 19 65.5 67.8 - - - - - -
It ft 51°Cxl0 hr 30 11 36.7 37.9 - - - - - -
11 It 51°Cxll hr 28 15 53.6 55.4 - - - - -
51°Cxl2 hr 30 15 50.0 51.7 • — — —
VSept. 30 treatment solely for germination comparison.
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Table 15. Field germination of several sugarcane varieties treated 
with AS at 52°C at Louisiana Agricultural Experiment 
Station, St. Gabriel, Louisiana, on September 15, 1976.
Germination as percent of RSD 
in three varieties
uytreated check
Treatment L 62-96 CP 65-357 CP 67-412
RSD untreated check 100.0 100.0 100.0
AS 52°C x 3 hr 50.4 96.0 64.2
AS 52°C x 4 hr 80.4 92.3 90.5
AS 52°C x 5 hr 101.4 61.8 92.6
AS 52°C x 6 hr 69.9 72.3 74.7
AS 52°C x 7 hr 74.9 94.7 65.1
AS 52°C x 8 hr 68.4 93.2 90.5
* NS NS
L.S.D. (.05) 28.17.
lVValues are averages of 3 replications.
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In the field test germination, CP 65-357 and CP 67-412 were 
equal to the RSD untreated check even with the 8 hr treatment* 
Germination of L 62-96 at 52°C-3 hr was found to be significantly 
lower than the check, however, the poor germination was apparently not 
due to the treatment because the 7 hr exposure was not significantly 
different from the check. The above tests were made using seedcane 
with all adhering trash in a commercial HA oven at St. Gabriel, La. 
which was converted to AS. Results are given in Table 15.
Three greenhouse tests using seedcane treated at 52°C-4 to 10 hr 
were planted for the purpose of determining the effects of date of 
treating in late August, mid-September and early October, and also to 
check on the survival of the different varieties during the three 
periods when exposed to an AS temperature of 52°C for periods from 4 
to a maximum of 10 hr.
A review of the data from the three greenhouse tests given in 
Table 16 shows that, as an average for all the same treatments made in 
August and September, there was a slightly better germination for the 
September 15 treatment. Except for CP 65-357, none of the varieties 
included in the tests as shown in Table 16 was found sensitive to AS 
treatments of 52°C for up to 8 hr. Even for the 10 hr period of 
exposure, with the exception of CP 65-357, germination was satisfactory.
From an RSD control standpoint, except for some doubtful mature 
symptoms found in L 62-96 treated 52°C-3 hr and CP 65-357 treated 
52°c -4 hr, all treatments at that temperature for all varieties for 
periods of 4 hr or more as shown in Table 16 gave satisfactory control.
Table 16. Greenhouse germination and RSD control in sugarcane treated with AS at 52°C (125.6°F) in a
commercial oven at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, in 1976.


























L 62-96 Aug. !25 RSD check 30 30 100.0 100.0 7 0 0 7 0.0 0.0
It 11 52°Cx4 hr 30 30 100.0 100.0 10 10 0 0 100.0 0.0
II 11 52°Cx5 hr 37 32 86.5 86.5 15 15 0 0 100.0 0.0
II II 52°Cx6 hr 39 23 59.0 59.0 14 14 0 0 100.0 0.0
II If 52°Cx7 hr 25 19 76.0 76.0 15 15 0 0 100.0 0.0
II II 52°Cx8 hr 74 60 81.1 81.1 29 29 0 0 100.0 0.0
II Sept. 15 RSD check 30 29 96.7 100.0 7 0 0 7 0.0 0.0
II n 52°Cx3 hr 28 26 92.8 96.0 10 8 2 0 80.0 20.0
II it 52°Cx4 hr 30 28 93.3 96.6 12 12 0 0 100.0 0.0
It ii 52°Cx5 hr 30 30 100.0 103.4 10 10 0 0 100.0. 0.0
II Tl 52°Cx6 hr 30 28 93.3 96.6 10 10 0 0 100.0 0.0
II VI 52°Cx7 hr 30 30 100.0 103.4 10 10 0 0 100.0 0.0
Tf II 52°Cx8 hr 30 24 80.0 82.7 7 7 0 0 100.0 0.0
CP 65-357 Aug, 25 RSD check 30 25 83.3 100.0 4 0 0 4 0.0 0.0
It it 52°Cx4 hr 34 30 88.2 105.9 15 14 1 0 93.3 6.7
II IT 52°Cx5 hr 32 31 96.9 116.2 15 15 0 0 100.0 0.0
tl Tl 52°Cx6 hr 33 13 39.4 47.3 10 10 0 0 100.0 0.0
M Tl 52°Cx7 hr 25 7 28.0 33.6 5 5 0 0 100.0 0.0

































CP 65-357 Sept. 15 RSD check 30 27 90.0 100.0 4 0 0 4 0.0 0.0
If n 52°Cx3 hr 30 26 86.7 96.3 10 10 0 0 100.0 0.0
It ti 52°Cx4 hr 28 24 85.7 95.2 1 2 12 0 0 100.0 0.0
II ti 52°Cx5 hr 30 23 76.7 85.2 8 8 0 0 100.0 0.0
11 it 52°Cx6 hr 29 25 86.2 95.8 7 7 0 0 100.0 0.0
n it 52°Cx7 hr 29 24 82.7 91.9 8 8 0 0 100.0 0.0
VI Tl 52°Cx8 hr 30 15 50.0 55.5 6 6 0 0 100.0 0.0
ri Oct, 1 RSD check 30 28 93.3 100.0 - - - - - -
VI ii 52°Cx7 hr 30 21 70.0 75.0 - - - mm - -
11 ii 52°Cx8 hr 30 11 36.7 39.3 - - - -
M ii 52°Cx9 hr 30 14 46.7 50.0 m - - - -
It it 52°Cxl0 hr 30 3 10.0 10.7 - - - - - mm
CP 44-101 Aug, 25 RSD check 30 30 100.0 100.0 9 0 0 9 0.0 0.0
II it 52°Cx4 hr 30 30 100.0 100.0 15 15 0 0 100.0 0.0
II i i 52°Cx5 hr 37 35 94.6 94.6 15 15 0 0 100.0 0.0
VI it 52°Cx6 hr 30 23 76.7 76.7 15 15 0 0 100.0 0.0
VI i i 52°Cx7 hr 30 20 66.7 66.7 11 11 0 0 100.0 0.0
II ti 52°Cx8 hr 36 33 91.7 91.7 29 29 0 0 100.0 0.0
L 61-67 Sept. 15 RSD check 30 27 90.0 100.0 10 0 0 10 0.0 0.0
it 11 52°Cx3 hr 28 27 96.4 107.1 9 5 2 2 55.5 22.2
it II 52°Cx4 hr 29 25 86.2 95.8 15 15 0 0 100.0 0.0
it 11 52°Cx5 hr 29 27 93.1 103.4 10 10 0 0 100.0 0.0
ii tl 52°Cx6 hr 30 30 100.0 1 1 1 . 1 10 10 0 0 100.0 0.0
(Continued)
Table 16. Continued





























L 61-67 Sept. 15 52°Cx7 hr 30 30 100.0 111.1 10 10 0 0 100.0 0.0
ri It 52°Cx8 hr 30 30 100.0 111.1 6 6 0 0 100.0 0.0
CP 67-412 Oct* 1 RSD check 30 30 100.0 100.0 — - - - > -
If ti 52°Cx7 hr 30 27 90.0 90.0 - - - - - -
11 tt 52°Cx8 hr 30 22 73.3 73.3 - - - - - -
11 it 52°Cx9 hr 30 23 76.7 76.7 - - - - - -
V? it 52°Cxl0 hr 30 25 83.3 83.3 - - - - - -
NCo 310 Oct. 1 RSD check 30 30 100.0 100.0 — — - - -
11 ii 52°Cx7 hr 30 29 96.7 96.7 - - - -
11 if 52°Cx8 hr 30 17 56.7 56.7 - - - m -
II it 52°Cx9 hr 30 20 66.7 66.7 - - - - - -
It it 52°CxlO hr 30 20 66.7 66.7 - - - -
CP 48-103 Oct. 1 RSD check 30 29 96.7 96.7 - - - - - -
tl 11 52°Cx7 hr 30 26 86.7 89.6 - - - - - -
11 11 52°Cx8 hr 30 24 80.0 82.7 - - - - - -
IT tl 52°Cx9 hr 30 24 80.0 82.7 - - - - - -
It It 52°CxlO hr 30 18 60.0 62.1 • «• **
■




Results Obtained with Experiments to Control RSD Using AS at 53°C
Tests with AS at 53°C in 1976 Included four field tests (Tables 
17 and 18), Including one In which AS at 33°C was compared with two 
other temperatures using the same exposure periods (Table 18). Three 
AS tests were made in the greenhouse using a temperature of 53°C 
(Table 19). Tests using L 62-96, CP 65-357 and CP 67-412 were made 
on August 31, September 10, September 24, and October 7 in order to 
check the sensitivity of the varieties to AS on different dates in the 
fall. Two newly released varieties, CP 70-321 and CP 70-330 were 
included in the October 7 tests in order to check their sensitivity 
to AS.
A review of field germination counts in which seedcane was 
treated for up to 8 hr at 53°C showed that L 62-96 and CP 67-412 were 
nonsensitive to such treatments. In comparison to the germination of 
the RSD untreated check L 62-96 and CP 67-412 except for the 
September 24 treatment, the treatments survived almost as well.
Again CP 65-357 was found to be sensitive to long periods of exposure 
to AS at 53°C. The new varieties, CP 70-321 and CP 70-330 shown in 
Table 18 germinated satisfactorily when treated at 53°C-4 hr with a 
percent germination of 103.6 and 93.7, respectively, as compared to 
the RSD untreated check. An analysis of the data of the 53°C treat­
ment presented in Table 17 showed that there occurred significant to 
highly significant differences among periods of exposure at 53°C.
The germination results obtained from the September 24 test also shown 
in Table 17 were not representative of the results obtained the previous 
year and other tests conducted earlier the same year.
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Table 17. Field germination of three sugarcane varieties treated
with AS at 53°C at Louisiana Agricultural Experiment






as percent of RSD untreated 
in three varieties!/
Treatment harvest L 62-96 CP 65-357 CP 67-412
August 31
RSD untreated check 1 100.0 100.0 100.0
AS 53°C x 3 hr 1 119.9 65.7 172.2
AS 53°C x 4 hr 1 130.6 93.1 150.0
AS 53°C x 5 hr 1 123.6 15.7 183.3
AS 53°C x 6 hr 1 106.0 58.3 190.3
AS 53°C x 7 hr 1 76.4 9.7 143.1







RSD untreated check 100.0 100.0 100.0
AS 51°C x 4 hr 1 137.2 143.4 99.9
AS 53°C x 3 hr 1 174.9 160.4 59.4
AS 53°C x 4 hr 1 132.2 127.6 87.9
AS 53°C x 4 hr 2 132,9 104.4 74.2
AS 53°C x 5 hr 1 154.6 100.0 80.2
AS 53°C x 5 hr 2 135.5 113.0 79.9
AS 53°C x 6 hr 1 124.2 118.9 80.0
AS 53°C x 6 hr 2 120.9 117.2 73.3
AS 53°C x 7 hr 1 110.5 84.2 111.6
AS 53°C x 7 hr 2 176.5 90.1 77.9
AS 53°C x 8 hr 1 172.6 94.9 97.8






RSD untreated check 100.0 100.0 100.0
AS 53°C x 3 hr 2 79.4 47.1 69.4
AS 53°C x 4 hr 2 . 41.2 47.7 65.7









_!/ Values are averages of 3 replications.
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Table 18. Field germination of several sugarcane varieties treated 
with AS at 53, 54, and 55°C at Louisiana Agricultural 
Experiment Station, St. Gabriel, Louisiana, on October 7, 
1976.
Germination as percent of RSD untreated 
in four varieties—
check
Treatment L 62-96 CP 65-357 CP 70-321 CP 70-330
RSD untreated check 100.0 100.0 100.0 100.0
AS 53°C x 3 hr 126.5 123.7 78.9 88.9
AS 53°C x 4 hr 101.3 58.4 103.6 93.7
AS 54°C x 3 hr 140.9 157.9 133.3 79.1
AS 54°C x 4 hr 141.8 132.6 78.6 70.3
AS 55°C x 3 hr 131.9 82.4 81.9 91.1
NS * NS NS
L.S.D. (.05) ■ 58.0%
1/Values are averages of 3 replications.
Table 19. Greenhouse germination and RSD control in sugarcane treated with AS at 53°C (127.4°F) in a
commercial oven at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, in 1976.
Treatment__________  Germination____________    RSD control
% RSD control
Variety Dater^






















L 62-96 Sept. 10 RSD check 30 30 100.0 100.0 15 0 0 0 0.0 0.0
■r it 53°Cx3 hr 30 30 100.0 100.0 15 15 0 0 100.0 0.0
n ii 53°Cx4 hr 60 53 88.3 88.3 25 23 2 0 92.0 8.0
it ii 53°Cx5 hr 59 48 81.0 81.3 20 19 1 0 95.0 5.0
ii it 53°Cx6 hr 59 50 84.7 84.7 30 30 0 0 100.0 0.0
ii Sept. 24 RSD check 30 28 93.3 100.0 15 0 0 15 0.0 0.0
it It 53°Cx3 hr 30 20 66.7 71.4 - - - - -
ii It 53°Cx4 hr 30 24 80.0 85.7 12 12 0 0 100.0 0.0
it It 53°Cx5 hr 30 23 76.7 82.1 11 11 0 0 100.0 0.0
Tl Oct. 7 DF check 30 25 83.3 100.0 _ _ - _ -
11 11 53°Cx3 hr 30 25 83.3 100.0 - - - - - -
II II 53°Cx4 hr 30 21 70.0 84.0 - - - - - -
CP 65-357 Sept. 10 RSD check 29 29 100.0 100.0 10 0 0 10 0.0 0.0
II II 53°Cx3 hr 24 18 75.0 75.0 15 15 0 0 100.0 0.0
It II 53°Cx4 hr 59 55 93.2 93.2 20 16 4 0 80.0 20.0
II It 53°Cx5 hr 58 49 84.5 84.5 29 29 0 0 100.0 0.0
It If 53°Cx6 hr 56 48 85.7 85.7 26 25 1 0 96.2 3.8
11 Sept. 24 RSD check 30 27 90.0 100.0 10 0 0 10 0.0 0.0
11 it 53°Cx3 hr—' 30 21 70.0 77.8 - - - - - -
II ii 53°Cx4 hr 29 27 93.1 103.4 10 9 1 0 90.0 10.0
It ti 53°Cx5 hr 30 26 86.7 96.3 13 13 0 0 100.0 0.0
(Continued)
Table 19 • Continued
Treatment Germination RSD control
Variety










of RSD and plants
RSD symptoms 







CP 65-357 Oct. 7 DF check 30 21 70.0 100.0 mm
11 n 53°Cx3 hr 30 21 70.0 100.0 - - - - - -
II n 53°Cx4 hr 30 14 46.7 66.7. - - - - - -
J. 61-67 Sept. 10 RSD check 28 26 92.8 100.0 11 0 0 11 0.0 0.0
It tl 53°Cx3 hr 24 17 70.8 76.3 9 7 2 0 77.8 22.2
II 11 53°Cx4 hr 30 30 100.0 107.7 20 17 3 0 85.0 15.0
11 IT 53°Cx5 hr 59 57 96.6 104.0 30 28 2 0 93.3 6.7
II 11 53°Cx6 hr 60 57 95.0 102.3 30 30 0 0 100.0 0.0
II Sept. 24 RSD check 28 26 92.8 100.0 11 0 0 11 0.0 0.0
II II 53°Cx3 hr—' 28 28 100.0 107.7 - - - - -
If II 53°Cx4 hr 30 27 90.0 96.9 14 13 1 0 92.9 7.1
11 II 53°Cx5 hr 30 23 76.7 82.6 13 13 0 0 100.0 0.0
CP 70-321 Oct. 7 DF check 30 18 60.0 100.0 » _ - - - -
ft II 53°Cx3 hr 30 21 70.0 116.7 . - - - - - -
11 11 53°Cx4 hr 30 8 26.7 44.4 ■ * - - - - -
CP 70-330 Oct. 7 D F  check 30 20 66.7 100.0 • _ - — - -
n it 53°Cx3 hr 30 23 76.7 115.0 - - - - - -
ii it 53°Cx4 hr 30 13 43.3 65.0 mm
1/Oct. 7 treatment solely for germination comparison. 
2/Treatment solely for germination comparison.
1/DF means disease free.
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From results of greenhouse tests designed to determine percent 
germination and RSD control In seedcane treated at 53°C-3, 4, and 5 hr, 
It was found that the percentages varied among the varieties treated 
as shown In Table 19. A reduction in germination of one-third was 
found for CP 65-357 and CP 70-330 for the 4 hr treatment, while for 
CP 70-321 the germination was down to 44.4 percent of the untreated 
disease free check. Checking on RSD control using mature stalk 
symptoms in varieties which are good indicators of RSD, it was found 
that many shoots which were grown in the same galvanized flat showed 
doubtful RSD symptoms. L 62-96 an excellent indicator of RSD, showed 
doubtful symptoms even after treatment at 53°C-5 hr; CP 65-357 showed
20.0 percent doubtful symptoms with the 4 hr period and L 61-67 a good 
RSD indicator variety had 15.0 percent and 6.7 percent doubtful symptoms 
for exposure period of 4 and 5 hr, respectively. It was necessary to 
plant these tests in the small flats due to lack of greenhouse space.
It was observed that on an average for all treatments at 53°C 
made on different dates and planted in both the field and greenhouse, 
the field germination was superior to greenhouse germination.
Results Obtained in Field and Greenhouse Tests with AS 
at 54UC for Control of RSD
The field germination counts made on September 1, shown in 
Table 20, indicate that treatments at 54°C using a period of exposure 
longer than 4 hr were too drastic for variety CP 65-357. L 62-96 and 
CP 67-412, although not as sensitive as CP 65-357 in the September 1 
test, the following two tests on September 17 and 24 revealed that 
their germination was lower than the RSD untreated check by a highly • 
significant degree even when treated at 54°C-3 hr. In the case of
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Table 20. Field germination of several sugarcane varieties treated
with AS at 54°C at Louisiana Agricultural Experiment Station,




as percent of RSD 
in three varieties
^treated
L 62-96 CP 65-357 CP 67-412
September 1
RSD untreated check 100.0 100.0 100.0
AS 54°C x 3 hr 159.2 148.6 186.1
AS 54°C x 4 hr • 121.7 107.4 197.2
AS 54°C x 5 hr 100.9 36.1 176.4
AS 54°C x 6 hr 117.1 0.0 172.2
AS 54°C x 7 hr 5.6 0.0 88.9
AS 54°C x 8 hr 3.7 0.0 52.8
** * *
L.S.D. (.05) 56.7% 105.5% 97.94%
September 17
RSD untreated check 100.0 100.0 100.0
AS 54°C x 3 hr 43.2 59.3 76.5
AS 54°C x 4 hr 37.3 18.9 63.5
AS 54°C x 5 hr 33.8 3.2 56.4
AS 54°C x 6 hr 17.6 0.0 30.8
AS 54°C x 7 hr 47.3 42.2 42.4
** ** **
L.S.D. (.05) 17.7% 37.0% 34.4%
September 24
RSD untreated check 100.0 100.0 100.0
AS 54°C x 3 hr 38.8 49.8 48.4
AS 54°C x 4 hr 43.2 70.6 54.9
AS 54°C x 5 hr 52.1 28.4 41.9
** ** **
L.S.D. (.05) 25.6% 35.9% 26.4%
^/Values are averages of 3 replications.
*
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L 62-96 and CP 65-357 in which greenhouse counts (Table 21) of the same 
treatments made on September 17 and 24 were compared, the 54°C-3 and 4 
hr tests were found superior to field counts, except for the 54°C-4 hr 
on September 17 for L 62-96. CP 67-412 germination could not be com­
pared since no greenhouse test was planted.
Treatments on October 7 at 54°C-3 and 4 hr planted in a field 
experiment on October 7 with the varieties L 62-96, CP 65-357,
CP 70-321 and CP 70-330, shown in Table 18, resulted in germination 
not significantly different from their RSD untreated checks, however, 
the treatments with L 62-96 and CP 65-357 resulted in germination 
that was better than the germinations of those checks. The treatment 
at 54°C-3 hr for CP 70-321 resulted also in a very high germination of
133.3 percent of the RSD untreated check while at 54°C-4 hr its germi­
nation was the same as the one of CP 70-330.
RSD symptomless plants were found in treatment at 54°C, as shown 
in Table 21, if the treated plants were grown in 6 inch plastic pots. 
The plants found with RSD doubtful symptoms were planted in the small 
galvanized trays. For example, L 62-96, the best RSD indicator 
variety grown in the trays was found with 15.4 percent RSD doubtful 
symptoms.
Germination results obtained with AS treatments at 54°C in 
greenhouse and field experiments showed that an exposure of 3 hr did 
not adversely affect the germination of the varieties tested. An 
exposure of 4 hr reduced germination more drastically, however in a 
field experiment of September 1, treated cane germinated satisfactorily 
even after a 4 hr treatment at 54°C.
Table 2L Greenhouse germination and RSD control in sugarcane treated with AS at 54°C (129.2°F) in a
commercial oven at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, in 1976.














tion of RSD plants 










L 62-96 Sept, 17 RSD check 30 29 96.7 100.0 10 0 0 10 0.0 0.0
II Tl 54°Cx3 hr 90 73 81.1 83.9 10 10 0 0 100.0 0.0
11 tl 54°Cx4 hr 90 23 25.6 26.4 15 15 0 0 100.0 0.0
ff Tt 54°Cx5 hr 90 42 46.6 48.3 15 15 0 0 100.0 0.0
Sept. 24 RSD check 30 28 93.3 100.0 10 0 0 10 0.0 0.0
11 II 54°Cx3 hr 30 26 86.7 92.9 15 14 1 0 93.3 6.7
11 11 54°Cx4 hr 30 21 70.0 75.0 13 11 2 0 84.6 15.4
II II 54°Cx5 hr 30 13 43.3 46.4 11 11 0 0 100.0 0.0
tl Oct, 7 RSD check 30 25 83.3 100.0 5 0 0 5 0 . 0 . 0.0
ri Tl 54°Cx3 hr 30 30 100.0 120.0 10 10 0 0 100.0 0.0
It tl 54°Cx4 hr 30 24 80.0 96.0 9 9 0 0 100.0 0.0
CP 65-357 Sept. 17 RSD check 30 27 90.0 100.0 10 0 0 10 0.0 0.0
It II 54°Cx3 hr 89 71 79.8 88.7 15 13 2 0 86.7 13.3
11 II 54°Cx4 hr 88 25 28.4 31.6 10 10 0 0 100.0 0.0
IT • 1 54°Cx5 hr 90 57 63.3 70.4 15 15 0 0 100.0 0.0
It Sept. 24 RSD check 30 27 90.0 100.0 10 0 0 10 0.0 0.0
II i i 54°Cx3 hr 30 25 83.3 92.6 13 13 0 0 100.0 0.0
II i i 54°Cx4 hr 30 17 56.7 63.0 12 12 0 0 100.0 0.0
It ii 54°Cx5 hr 30 21 70.0 77.8 13 13 0 0 100.0 0.0
(Continued)
Table 21* Continued
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CP 65-357 Oct. 7 RSD check 30 21 70.0. 100.0 10 0 0 10 0.0 0.0
11 it 54°Cx3 hr 30 28 93.3 133.3 10 10 0 0 100.0 0.0
II it 54°Cx4 hr 30 18 60.0 85.7 7 7 0 0 100.0 0.0
L 61-67 Sept. 17 RSD check 30 27 90.0 100.0 10 0 0 10 0.0 0.0
II It 54°Cx3 hr 90 54 60.0 66.7 15 14 1 0 93.3 6.7
Tl tl 54°Cx4 hr 90 38 42.2 46.9 27 25 2 0 92.6 7.4
tl tl 54°Cx5 hr 90 26 28.9 32.1 17 17 0 0 100.0 0.0
It Sept. 24 RSD check 28 26 92.8 100.0 10 0 0 10 0.0 0.0
It ri 54°Cx3 hr 30 30 100.0 107.7 13 13 0 0 100.0. 0.0
It ii 54°Cx4 hr 30 21 70.0 75.4 13 13 0 0 100.0 0.0
It ii 54°Cx5 hr 30 21 70.0 75.4 15 15 0 0 100.0 0.0
CP 70-330 Oct. 7
1/
DF check” 30 20 66.7 _ _ _
It II 54°Cx3 hr 30 27 90.0 - - - - - - -
tl It 54°Cx4 hr 30 25 83.3 -• - - - - -
CP 70-321 Oct. 7 DF check—^ 30 13 43.3 _ _ _ • - - •
II ii 54°Cx3 hr 30 22 73.3 - - - - - - «»
II ti 54°Cx4 hr 30 11 36.7 - - - - - - -
1/Treatment solely for germination comparison. DF means disease free.
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Results Obtained In Experiments with AS at 55°C
The results obtained from four field experiments and three green** 
house tests as shown In Tables 18, 22, and 23 Indicate that an AS 
treatment of 55°C-4 hr was too drastic for most of the varieties, 
especially CP 65-357 (Table 22). Even with an AS treatment at 55°C-3 hr 
the germination of CP 65-357 was very low. Only in the field experiment 
conducted on October 7 as shown in Table 18, a satisfactory germination 
was obtained with all varieties treated. The percent germination 
obtained for this test was not significantly different from the germi­
nation of their untreated RSD checks.
The RSD control was very effective with AS at 55°C-4 hr but at 
55°C-3 hr some escapes were found as shown in Table 23. The control 
of RSD in L 62-96 and L 61-67 was not complete with a treatment of 3 hr, 
and as found previously, there were doubtful symptoms in the mature 
nodes of plants growing in the small galvanized flats.
Germination Results Obtained with 56°C in Attempt to Control 
MOS arid RSD with AS
In a preliminary test conducted during 1975 using AS at 56°C-1 hr 
it was found that the germination of some varieties was not impaired 
and a few plants were found free of RSD and MOS. This preliminary 
study was conducted with trash-free cane treated in the small experi­
mental oven.
In 1976, tests using this high temperature and short periods of 
exposure were conducted with the objective of destroying the virus that 
causes MOS in cane. It was also assumed that the bacterium associated 
with RSD would be eliminated by such treatments.
Table 22. Field germination of several sugarcane varieties treated
with AS at 550c at Louisiana Agricultural Experiment




as percent of RSD untreated 
in three varieties—
L 62-96 CF 65-357 CP 67-412
September 2
RSD untreated check 100.0 100.0 100.0
AS 55°C x 3 hr 35.6 7.4 176.4
AS 55°C x 4 hr 11,1 0.0 105.4
AS 55°C x 5 hr 0.0 0.0 8.3
** ** irk
L.S.D. (.05) 32.5% 12.8% 73.1%
September 16
RSD untreated check 100.0 100.0 100.0
AS 55°C x 2 hr 87.3 62.0 54.8
AS 55°C x 3 hr 70.5 0.0 47.9
AS 55°C x 4 hr 56.2 16.5 62.9
* ** NS
L.S.D. (.05) 31.1% 28.2%
September 25
RSD untreated check 100.0 100.0 100.0
AS 55°C x 3 hr 69.0 25.4 43.4
AS 55°C x 4 hr 46.4 33.2 28.8
* ** **
L.S.D. (.05) 39.3% 41.9% 9.1%
1/Values are averages of 3 replications.
Table 23. Greenhouse germination and RSD control In sugarcane treated with AS at 55°C (131.0°F) In a -
commercial oven at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, in 1976.





























L 62-96 Sept. 16 RSD check 30 29 96.7 100.0 15 0 0 15 0.0 0.0
II ft 55°Cx3 hr 90 62 68.9 71.2 34 32 0 2 94.1 0.0
II Tl 55°Cx4 hr 90 35 38.9 40.2 11 11 0 0 100.0 0.0
n Sept. 25 RSD check 30 28 93.3 100.0 10 0 0 10 0.0 0.0
IT 11 55°Cx3 hr 30 15 50.0 53.6 12 11 1 0 91.7 8.3
II 11 55°Cx4 hr 30 20 66.7 71.4 15 14 I 0 93.3 6.7
Tl Oct. 6 DF check 30 25 83.3 100.0 - _ - - -
n 11 55°Cx3 hr 30 11 36.7 44.0 - - - - - -
CP 65-3S7 Sept. 16 RSD check 30 27 90.0 100.0 15 0 0 15 0.0 0.0
M If 55°Cx3 hr 90 32 35.5 39.5 19 19 0 0 100.0 0.0
11 II 55°Cx4 hr 90 11 12.2 13.6 11 11 0 0 100.0 0.0
II Sept. 25 RSD check 30 27 90.0 100.0 10 0 0 10 0.0 0.0
11 11 55°Cx3 hr 30 27 90.0 100.0 25 25 0 0 100.0 0.0
11 IT 55°Cx4 hr 30 15 50.0 . 55.5 4 4 0 0 100.0 0.0
II Oct. 6 DF check 30 21 70.0 100.0 - • - •
It II 55°Cx3 hr 30 10 33.3 47.6 - - w - - -
L 61-67 Sept. 16 RSD check 30 27 90.0 100.0 15 0 0 15 0.0 0.0
II II 55°Cx3 hr 90 62 68.9 76.5 27 24 3 0 88.8 11.2
ft II 55°Cx4 hr 90 29 32.2 35.8 14 14 0 0 100.0 0.0
(Continued)
Table 23* Continued




























L 61-67 Sept. 25 RSD check 28 26 92.8 100.0 10 0 0 10 0.0 0.0
II II 55°Cx3 hr 30 28 93.3 100.5 12 10 1 1 83.3 8.3
If ft 55°Cx4 hr 30 29 96.7 104.1 12 11 1 0 91.7 8.3
CP 70-330 Oct. 6 DF check 30 20 66.7 100.0 _ s •
II 11 55°Cx3 hr 30 10 33.3 50.0 - - - - - -
CP 70-321 Oct. 6 DF check 30 18 60.0 100.0 _ •
tr II 55°Cx3 hr 30 11 36.7 61.1 — — — — — —
1/Oct. 6 experiments solely for germination comparison.
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The results of the tests conducted In two different size commer­
cial AS ovens using seed with adhering trash are given In Tables 24 and 
25, The temperature/time combinations used In an attempt to control MOS 
were 56°C-2, 2 1/2, 3, 3 1/2 and 4 hr.
Field germination counts of the various 56°C treatments on 
September 3, as shown In Table 24 Indicate that the 2 hr treatment 
resulted in a nonsignificant difference in germination for CP 65-357 
and CP 67-412 when compared to the untreated MOS-RSD check. ' Due to 
unknown reasons the germination of the variety L 62-96, considered non- 
sensitive to RSD heat treatments, was only 30.1 percent which was sig­
nificantly lower than the untreated MOS-RSD check. Germination results 
obtained with 56°C-3 and 4 hr exposures Indicate that this treatment has
a detrimental effect on L 62-96 and CP 65-357.
The results of another field experiment, conducted on September 16, 
are shown in Table 24. These results indicate that at 56°C-2 1/2 hr, 
the percent germination of CP 65-357 and CP 67-412 was not as high as the 
2 hr treatment found in the previous test, however the 80.1 percent 
germination of L 62-96 was not significantly different from the untreated 
MOS-RSD check. The treatment at 56°C-2 1/2 hr resulted in an average 
germination of 65.1 percent for the three varieties. The percentages 
obtained with 56°C-3 1/2 hr showed that this treatment has a negative 
effect on the three varieties.
Results of greenhouse tests with seedcane treated at 56°C in a
HA oven converted to AS and in a new and larger commercial AS oven
showed that rates of germination, although reduced as compared to AS 
treatments designed for RSD control, were not completely unsatisfactory 
(Table 25). Treatment at 56°C-2 hr and 56°C-2 1/2 hr of eight varieties
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Table 24 . Field germination of several sugarcane varieties treated
with AS at 56^C at Louisiana Agricultural Experiment Station, 
Sr. Gabriel, Louisiana, in 1976.
Treatment
Germination as percent of RSD untreated 
check in three varieties!'
L 62-96 CP 65-357 CP 67-412
September 3
RSD untreated check 100.0 100.0 100.0
AS 51°C x 4 hr U 162.5 210.2 220.8
AS 56°C x 2 hr 30.1 75.0 122.2
AS 56°C x 3 hr 3.7 3.7 176.4
AS 56°C x 4 hr 0.0 0.0 47.2
** ** **
L.S.D. (.05} 36.3% 95.8% 114.9%
September 16
RSD untreated check 100.0 100.0 100.0
AS 56°C x 2 1/2 hr 80.1 54.2 61.1
AS 56°C x 3 1/2 hr 55.2 1.6 32.1
NS ** **
L.S.D. (.05) 26.4% 15.3%
^/The recommended AS treatment for RSD control in 1976.
^/Values are averages of 3 replications.
Table 25. Greenhouse germination and RSD and MOS control In sugarcane treated with AS at 56°C (132.8°F) in
a conmercial oven at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, and a




























L 62-96 Sept. 16 RSD-MOS check 100.0 0 0 10 0.0 0.0 15 0 0.0
II ■t 56°Cx2.5 hr 68.2 34 2 1 91.9 5*9 35 34 97.1
VI ti 56°Cx3.5 hr 11.1 4 0 0 100.0 0.0 4 4 100.0
II Oct. 28 RSD-MOS check 100.0 0 0 29 0.0 0.0 29 0 0.0
It It 56°Cx2,0 hr 79.3 20 0 3 86.9 0.0 23 19 82.6
ft II 56°Cx3.0 hr 3 . 4 ^ / - - - - ** 1 1 100.0
It Nov. 10 RSD-MOS check 100.0 0 0 15 0.0 0.0 15 0 0.0
It ii 56°Cx2.0 hr 199.8 14 0 1 93.3 0.0 15 11 73.3
CP 65-357 Sept. 16 RSD-MOS check 100.0 0 0 10 0.0 0.0 16 0 0.0
it tl 56°Cx2.5 hr 48.1 34 0 0 100.0 0.0 34 33 97.0
1! tf 56°Cx3.5 hr 25.9 19 0 0 100.0 0.0 20 20 100.0
tl Oct. 28 RSD-MOS check 100.0 0 0 26 0.0 0.0 26 0 0.0
II it 56°Cx2.0 hr 50.0 12 0 1 85.2 0.0 13 11 84.6
It it 56°Cx3.0 hr 0.0 - - - - - - - -
CP 67-412 Oct. 28 RSD-MOS check 100.0 0 0 30 0.0 0.0 30 0 0.0
ti ii 56°Cx2.0 hr 63.3 18 0 1 94.7 0.0 19 18 94.7






























CP 48-103 Oct. 28 RSD-MOS check 100.0 0 0 15 0.0 0.0 15 0 0.0
tl it 56 Cx2.0 hr 146.7 17 0 0 100.0 0.0 22 22 100.0
tf ir 56°Cx3.0 hr 0.0 - - - - - - - -
NCo 310 Oct. 28 MOS check 100.0 _ . _ . _ _ 23 0 0.0
ti it 56°Cx2.0 hr 108.7 - - - - - 25 15 60.0
ti n 56°Cx3.0 hr 0.0 - - - - m - - -
CP 70-330 Oct. 28 RSD check 100.0 0 0 28 0.0 0.0 _
ti ti 56°Cx2.0 hr 75.0 21 0 0 100.0 0.0 - - -
ti ti 56°Cx3.0 hr 0.0 - - - - - - - -
IT Nov. 10 DF check 100.0 •* ..
If ii 56°Cx2.0 hr 69.9 - - - •m - - -
CP 70-321 Oct. 28 RSD check 100.0 0 0 26 0.0 0.0 _ _
i t it 56°Cx2.0 hr 0.0 - - - - - - -
tr ii 56°Cx3.0 hr 0.0 - - - - - - - -
ti Nov. 10 DF check 100.0 _ _ _ _ _
ti it 56°Cx2.0 hr 71.1 - - - - - - -
CP 61-37 Nov. 10 DF check 100.0 _ _ • _ - _ • —
ii n 56°Cx2.0 hr 50.1 — — — — — — — —
1/Most Nov. 10 treatments solely for germination comparison. The Oct. 28 treatment performed at Poplar 
Grove Plantation.
2/Too small to determine RSD symptoms.
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did not reduce the germination rate below 50.0 percent except for 
CP 65-357 and CP 70-321, which were reduced due to their sensitivity 
to heat.
Treatments at 56°C-3, 3 1/2, and 4 hr, planted under greenhouse 
and field conditions were in general too drastic for the germination 
of all the varieties used in these tests as shown in Tables 24 and 25.
RSD control at 56°C was obtained with 2 and 2 1/2 hr of exposure, 
however the number of escapes found as shown in Table 25 indicates that 
an AS treatment of 56°C-2 or 2 1/2 hr is not as effective as other 
treatments at lower temperatures and longer periods of exposure to AS.
The 56°C-3 hr treatment was too damaging even to the most nonheat 
sensitive varieties such as L 62-96, CP 67-412 and CP 70-330.
MOS control results are given in section "Mosaic Control."
Germination Results Obtained in Tests with AS Using 57°C in an 
Attempt to Control MOS and RSD
Field and greenhouse tests were conducted from September 17 to
November 10 to determine the effect of AS at 57°C on germination and MOS 
and RSD control in several varieties of sugarcane. Results presented in
Table 26 with treatments at 57°C for up to 2 hr of exposure indicate 
that a treatment of 57°C-1 hr conducted on September 17 did- not adversely 
affect the germination of varieties L 62-96 and CP 65-357, however 
CP 67-412 had a germination of 63.7 percent which was found to be signi­
ficantly lower than the germination of the RSD untreated check. An 
increase of exposure time to 2 hr was significantly or very significantly 
detrimental for these three varieties, and the germination of L 62-96,
CP 65-357 and CP 67-412 were reduced to 28,5, 6.3 and 36.1 percent 
respectively, being CP 65-357 the one that suffered the most drastic
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Table 26 • Field germination of several sugarcane varieties treated
with AS at 57°C at Louisiana Agricultural Experiment Station, 
St. Gabriel, Louisiana, in 1976.
Germination of percent of RSD untreated 
check in three varieties—
Treatment L 62-96 CP 65-357 CP 67-412
September 17
RSD untreated check 100.0 100.0 100.0
AS 57°C x 1 hr 77.1 107.3 63.7
AS 57°C x 2 hr 28.5 6.3 36.1
* ** **
L.S.D. (.05) 45.07. 52.97. 6.57.
September 25
RSD untreated check 100.0 100.0 100.0
AS 57°C x 1.5 hr 127.8 105.5 76.3




1/Values are averaged of 3 replications.
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reduction, a tendency that was observed in this variety with other high 
temperature treatments.
Field germination obtained in a test conducted on September 25, 
by exposing seedcane to AS at 57°C-1 1/2 hr, was higher than the RSD 
untreated checks for L 62-96 and CP 65-357 (Table 26). CP 67-412 with
76.3 percent germination was the only variety to be significantly 
affected by this treatment as it also occurred with the September 17 
treatment of 57°C-1 hr. However, a treatment for 2 hr on this last 
date did not affect the germination of L 62-96 and CP 65-357. The 65.6 
percent gemination of CP 65-357 with 57°C-2 hr was not significantly 
lower than the untreated check. CP 67-412 was the most affected by 
the 2 hr treatment with only 42.8 percent germination, a value that 
was also significantly lower than the germination of the RSD untreated 
check.
Greenhouse germination of ten sugarcane varieties treated on 
different dates at 57°C (Table 27) indicated that this treatment used 
for a period of 2 hr reduced the germination in most of the varieties 
and that this reduction could be total as it occurred with L 61-67 and 
CP 70-321 in the October 29 test. This treatment was conducted with 
the Poplar Grove oven which had an extremely powerful steam generating 
capacity. Variety CP 70-321 germinated very poorly when treated at 
57°C-2 hr, as in the November 10 experiment in which the germination of 
this variety was 9.1 percent.
The remaining eight varieties had germination that ranged from
20.0 to 171.1 percent. Germination of L 62-96 on four different dates 
were 47il, 42.9, 20.7 and 171.1 percent with an overall average of 70.4 
percent; CP 65-357 germination was 37.1, 55.0 and 57.7 percent for an
Table 27 * Greenhouse germination and RSD and MOS control of sugarcane treated with AS at 57°C (134.6°F) in
commercial ovens at Louisiana Agricultural Experiment Station, St. Gabriel, Louisiana, and at
Poplar Grove Plantation, Port Allen, Louisiana, in 1976.


























L 62-96 Sept. 17 RSD-MOS check 100.0 0 0 20 0.0 0.0 20 0 0.0
II II 57°Cx2.0 hr 47.1 26 3 0 89.7 10.3 30 30 100.0
I I Sept. 25 RSD-MOS check 100.0 0 0 20 0.0 0.0 15 0 0.0
I I II 57°Cx2.0 hr 42.9 12 2 0 85.7 14.3 30 29 97.0
tl Oct. 29 RSD-MOS check 100.0 0 0 29 0.0 0.0 29 0 0.0
11 u 57°Cx2.0 hr 20.7 5 0 0 100.0 0.0 6 5 83.3
I I Nov. 10 RSD-MOS check 100.0 0 0 15 0.0 0.0 15 0 0.0
VI t» 57°Cx2.0 hr 171.1 14 0 1 93.3 0.0 15 8 53.3
CP 65-357 Sept. 17 RSD-MOS check 100.0 0 0 20 0.0 0.0 20 0 0.0
i i VI 57°Cx2.0 hr 37.1 22 0 0 100.0 100.0 16 16 100.0
i t Sept. 25 RSD-MOS check 100.0 0 0 20 0.0 0.0 14 0 0.0
ii II 57°Cx2.0 hr 55.0 22 0 5 81.5 18.5 30 29 97.0
ti Oct. 29 RSD-MOS check 100.0 0 0 26 0.0 0.0 26 0 0.0
ii t i 57°Cx2.0 hr 57.7 12 0 3 80.0 0.0 15 11 73.3
L 61-67 Sept. 17 RSD-MOS check 100.0 0 0 20 0.0 0.0 20 0 0.0

































L 61-67 Sept. 25 RSD-MOS check 100.0 0 0 20 0.0 0.0 10 0 0.0
II II 57°Cx2.0 hr 55.5 22 5 0 81.5 18.5 30 25 83.3
ir Oct. 29 RSD-MOS check 100.0 0 0 25 0.0 0.0 25 0 0.0
11 ii 57°Cx2.0 hr 0.0 - - - - -
NCo 310 Sept. 25 RSD-MOS check 100.0 0 0 10 0.0 0.0 10 0 . 0.0
II It 57°Cx2.0 hr 82.2 8 0 0 100.0 0.0 13 12 92.3
IV Oct. 29 MOS check 100.0 23 0 0.0
II it 57°Cx2.0 hr 34.8 - - - - - 8 8 100.0
CP 67-412 Oct. 29 RSD-MOS check 100.0 0 0 30 0.0 0.0 30 0 0.0
TI ii 57°Cx2.0 hr 23.3 5 0 2 71.4 0.0 7 6 85.7
11 Nov. 10 RSD-MOS check 100.0 0 0 15 0.0 0.0 15 0 0.0
If it 57°Cx2.0 hr 97.8 12 0 3 80.0 20.0 15 9 60.0
CP 70-330 Oct. 29 RSD check 100.0 0 0 28 0.0 0.0 m
II ■i 57°Cx2,0 hr 82.2 20 0 0 100.0 0.0 - - -
It Nov. 10 DF check —^ 100.0 _ _
































CP 70-321 Oct. 29 RSD check 100.0 0 0 26 0.0 0.0
M n 57°Cx2.0 hr 0.0 - - - - - - - -
11 Nov. 10 DF check & 100.0 m - - - -
II ft 57°Cx2.0 hr 9.1 - - - - - - -
CP 48-103 Oct. 29 RSD-MOS check 100.0 0 0 15 0,0 0.0 15 0 0.0
ii II 57°Cx2.0 hr 80.0 11 0 1 91.7 0.0 12 12 100.0
CP 52-68 Oct. 29 RSD-MOS check 100.0 0 0 28 0.0 0.0 28 0 0.0
it ii 57°Cx2.0 hr 39.3 10 0 0 100.0 0.0 11 11 100.0
CP 61-37 Nov. 10 DF check 2/ 100.0 • — — - - - -
it ii 57°Cx2.0 hr 22.8 •
1/Most Nov. 10 treatments solely for germination comparison. The Oct. 29 treatment performed at Poplar 
. Grove Plantation.




average of 49.9 percent; the average of L 61-67 was 42.6 percent;
NCo 310 was 58.5 percent; CP 67-412 was 60.5 percent, CP 70-330 was
65.1 percent, and CP 70-321 was 4.5 percent. CP 48-103, CP 52-68 and 
CP 61-37, which were treated only In one test, germinated 80.0, 39.3 
and 22.8 percent, respectively. Most of the greenhouse germination 
was in the neighborhood of 50.0 percent regardless of the oven 
utilized. On October 29 the treatment was conducted In a 1 ton 
commercial oven, and the seedcane used for the other field and green­
house tests was treated In a 3/4 ton commercial HA. oven converted to 
AS.
RSD control resulting from an AS treatment at 57°C-2 hr ranged 
from 71.4 percent to 100.0 percent. The only shoots with RSD symptoms 
were found growing In galvanized trays as had happened In earlier 
experiments. This was the reason why they were considered of doubtful 
value. The disease control percentages found In L 62-96 were 89.7,
85.7, 100.0, and 93.3 which brought the overall percent control for 
this variety to 92.2. The percent RSD control In CP 65-357 was 
81.5, 80.0, and 100.0. RSD control in the other varieties utilized 
in the tests was similar and very consistent with the results obtained 
with L 62-96 and CP 65-357.
MOS control results are given in section "Mosaic Control.11
Results of Tests to Control RSD with AS During 1977
With the results obtained in 1974, 1975, and 1976 it was found 
that AS at 53°C-4 hr controlled RSD without reducing germination. The 
bulk of the work in 1977 had the objective of determining effects of AS 
on germination and control of sugarcane MDS by using higher temperatures
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and shorter periods of treatment than required for RSD control. How­
ever, in order to test the effect of changes or alterations made to 
the AS oven, the use of AS for RSD control was continued on a limited 
scale using tests planted in the greenhouse.
The commercial HA oven at St. Gabriel, La. converted to AS 
in 1976, was altered in 1977 in order to reduce the quick AS tempera­
ture rise which was found to be detrimental to the germination of the 
cane treated at relatively high AS temperatures. This was done by 
removing the sparger pipe from the top duct and installing it inside 
the oven on the floor next to the door (front of oven). This change 
was made to permit a thorough mixing of air and steam in an area far 
from the rear duct (where overheating occurred in 1974 and 1975) to 
avoid the input of a hot AS blast on the cane in the rear one-third of 
the oven. Another change was made in the steam input by closing some 
of the 1/8 inch holes located along the sparger pipe on the floor of 
the oven.
Greenhouse Germination and RSD Control with AS at 53°C-4 Hr 
Using a Commercial AS Oven in 1977
In the 1977 tests, bundles of seedcane treated with all adhering 
trash were untied, planted on greenhouse benches, covered with 2 inches 
of soil and watered lightly. After growing for 4 to 6 weeks the cane 
was dug and the total number of eyes on each stalk and the number of 
those which germinated were counted. Numbers of shoots were examined 
for juvenile RSD symptoms and 8 to 9 plants were transplanted in 6 inch 
plastic pots for later examination of mature RSD symptoms. Treatments 
with AS at 53°C-4 hr were made on Septenfcer 15 and October 12 (Table 28). 
The results show that the germination of the six varieties in the earlier
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Table 28. Greenhouse germination and RSD control in whole sugarcane 
stalks treated with adhering trash using AS at 53°C 
(127.4°F)-4 hr in a commercial oven at Louisiana Agricultural 
Experiment Station, St. Gabriel, La., in 1977.
Variety—^












L 62-96 (RSD) 45 144.1 18 100.0
CP 67-412 (RSD) 55 149.8 16 100.0
L 61-67 (RSD) 60 104.0 15 100.0
CP 65-357 (DF) 52 66.6 - -
CP 48-103 (DF) 49 68.2 - -
CP 61-37 (DF) 54 63.0 - -
Average 99.3 100.0
October 12
L 62-96 (RSD) 43 62.7 18 94.4
CP 67-412 (RSD) 72 93.5 20 100.0
Average 78.1 97.2
1/DF means disease free.
90
test ranged from 149.8 percent for CP 67-412 to 63.0 percent for
CP 61-37. the overall germination for all varieties In this test was
99.3 percent. An examination of 49 mature plants of three varieties 
Indicated, as In previous experiments, that the treatment with AS at 
53°C-4 hr was effective in controlling RSD.
In the October 12 test the average germination of the two varie­
ties treated was 78.1 percent, with a 93.5 percent value for CP 67-412, 
and 62.7 percent for L 62-96. RSD control was somewhat lower than the
earlier experiment because of some escapes occurring in L 62-96.
A temperature record of different locations inside the box 
presented in Table 29 shows that temperature readings inside the oven 
and cane were adequate to control RSD after 1 3/4 hr and that at the 
end of 2 1/2 hr the cane temperature at all locations was stable at 
53.0°C (128.0°F).
The use of a steam generator, a more reliable source of steam 
than a steam Jenny, the change of location of the sparger pipe, and 
the control of the volume of AS entering the oven contributed to a
uniform moderate temperature rise inside the oven and cane.
Germination and RSD Control Obtained with AS at 55°C-3 Hr
AS at 55°C-3 hr was tested in order to find if the alterations
made in 1977 in the AS system would influence germination and RSD 
control when seedcane was treated at relatively high temperatures.
Results of this test, presented in Table 30, indicate that the 
germination of several varieties averaged 90.2 percent of the untreated 
with a low of 54.4 percent for CP 65-357 and a high of 146.2 percent 
for CP 67-412 and that only the heat sensitive varieties, CP 65-357 
and CP 70-321 were adversely affected by 55°C-3 hr treatment. RSD
Table 29. Temperature record made with thermocouples located In the rear duct (point of entry of AS in oven), 
interior of oven among cane stalks and temperature inside cane stalks during an AS treatment at 
53°C (127.4°F)-4 hr, September 15, 1977.







Time Hours 1 2 3 5 8 11 12 14 15 16 17 18 20 21 13 19 10
11:00AM Start 80 78 78 79
—  Cane temperature readings- 
77 78 77 78 80 79 79 78 80 80 79 80 80
11:15 1/4 92 99 97 80 99 90 89 94 115 111 84 95 124 82 116 110 125
11:30 1/2 108 116 118 84 113 115 116 116 120 117 106 116 122 109 120 119 128
11:45 3/4 120 122 122 117 122 120 121 123 126 129 110 122 131 114 129 127 rr
12:00 1 128 128 128 126 128 127 126 126 127 128 115 127 127 121 128 126 i i
12:15PM 1 1/4 I t i i TI 128 " 128 128 128 129 i i 120 128 128 123 It 128 ii
12:30 1 1/2 It ti tl it II II II fl i i ti 121 11 II 126 M II VI
12:45 1  3/4 11 i t IV m 11 11 II 11 ii i i 123 11 tl 128 tl II i t
1:00 2 tv it fl i i M i i 125 II It it 11 If i t
1:15 2 1/4 It it It ti t l  II 11 It ti •i 128 11 tl ii I t 11 ii
1:30 2 1/2 IV VI II ii ii ti it II tl i i If I t i t
1:45 2 3/4 IV II II ti II If 11 II ii i i it 11 VI ii t l 11 t i
2:00 3 If II If ti II II II II ti i i ii t t tl ti II 11 VI
3:00 4 II VI It ii It If *1t 11 ii i i ti If II t i If 11 ii
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Table 30. Greenhouse germination and RSD control in whole sugarcane
stalks treated with adhering trash using AS at 35°C (131.0°# 
3 hr in a commercial oven at Louisiana Agricultural 
Experiment Station, St. Gabriel, La. on October 6, 1977.
Germination______ % RSD control
7. germination Mo.
_ , Mo. eyes of untreated plants 7. RSD
Variety*- planted check examined______free
L 62-96 (RSD) 38 90.5 19 100.0
CP 65-357 (DF) 39 54.4 -
CP 67-412 (DF) 39 146.2 - -
NCo 310 (DF) 50 105.0 -
CP 70-321 (DF) 55 63.9 - -
CP 70-330 (DF) 58 81.0 - -
Average 90.2 100.0
1/DF means disease free.
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control was 100.0 percent for L 62-96, the only variety 
examined.
Results of Microscopic Observations of Seedcane Treated 
with AS for the Bacterinn Associated with RSD
Due to the number of plants showing doubtful symptoms of RSD, 
series of studies were conducted involving the use of an electron micro­
scope (I$l) and a phase contrast microscope, to compare the relationship 
between the symptoms observed in stalks germinated from As treated 
seedcane with the presence or absence of the bacterium associated with 
RSD. ttiese studies used juice extracts of mature stalks taken from AS 
treatments made in 1975 and 1976 that were examined using the techniques 
described in 'Materials and Methods."
Results of EM Studies of Mature Sugarcane Stalks Grown from 
AS Treated Seedcane in 1975
Forty-one EM observations, presented in Table 31, of samples from 
three varieties indicated that the control of RSD was very effective 
with the various AS treatments used in 1975. All the untreated checks 
examined showed the characteristic bacterium associated with RSD. Also, 
the progenies arising from seedcane treated with AS were free of the 
proposed causal agent except a sample from a treatment at 53°C-3 1/2 hr 
in which one escape was found in L 62-96 treated in the small experi­
mental oven used for the initial studies with AS in 1974 and 1975.
Results of Phase-Contrast Microscope Studies of Progenies of 
Seedcane Treated with AS for RSD Control in 1976
The objective of the experiments conducted in 1976 was to deter­
mine if high temperatures obtained with a commercial AS oven would be 
effective in the elimination of the bacterium associated with RSD. In
Table 31. Results obtained by comparing visual RSD mature symptoms with EM observations of the bacterium 
associated with RSD In the sap extracted from field progenies of seedcane treated with AS 
for the control of RSD in 1975.
Variety Treatment
Type of AS oven and 
capacity of treatment 










L 62-96 (RSD) Untreated check 2 + +
Tl It AS 51°C-4 hr Commercial - 2 Ton 2 - -
11 Tl Tl ft 11 11 2 -
II 11 Tl It 11 II 1 + m
If II AS 52°C-3 hr Experimental - 1/2 Ton 2 - -
It If II IT 11 11 2 ? -
II II 11 11 It II 2 + -
tl II AS 52°C-3 1/2 hr Experimental - 1/2 Ton 1 - -
fl II II II IT Tl 1 ? -
II II AS 53°C-3 hr Experimental - 1/2 Ton 1 + *
II II AS 53°C-3 1/2 hr Experimental - 1/2 Ton - -
II 11 11 II ti ii 1 + +
II It HA 54°C-8 hr Commercial -  1 Ton 1 - -
CP 65-357 (RSD) Untreated check • 1 + +
It IT AS 51°C-4 hr Experimental -  1/8 Ton - m
It IT II it 11 11 1 9 .
II It AS 51°C-4 hr Commercial -  2 Ton 1 - -
Tl 11 AS 52°C-3 hr Experimental - 1/8 Ton 1 - -
Tl II 11 it If 11 + -
If Tl AS 52°C-3 1/2 hr Experimental -  1/8 Ton 1 - -
IT tl IT ii II II 1 + -
11 II AS 53°C-3 hr Experimental -  1/8 Ton 2 -




Type of AS oven and 
capacity of treatment 










CP 65-357 (RSD) AS 53°C-3 1/2 hr Experimental - 1/8 Ton 1
tl i i ft 11 ti ti 1 + -
If i i HA 54°C-8 hr Commercial - 1 Ton 1 - -
CP 44-101 (RSD) Untreated check 1 + +
ii ti AS 51°C-4 hr Experimental - 1/8 Ton 1 - -
ii ti II 11 Commercial - 2 Ton 2 - -
ii Tl II 11 ti ti 1 + -
Total 41
1/Samples from field grown cane one year old.
2/Sign (+) Indicates positive RSD symptoms, sign (-) no symptoms found, and sign (?) doubtful symptoms. 
3/Sign (+) indicates presence of bacteria, and sign (-) indicates no bacteria detected.
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order to determine If this control was possible, another series of 
microscopic observations were made. Numbers of samples from AS 
treated cane were crushed and the juice obtained was observed under 
a Leitz-Ortholux II phase-contrast microscope.
The results obtained showed that no bacterium was found in 
progenies of treated cane, even plants that showed doubtful symptoms 
or what seemed to be RSD mature symptoms were free of the bacterium, 
and that bacterium was found in stalks growing from untreated RSD 
checks. These results are presented in Table 32.
The presence or absence of the bacterium in the sap extracted 
from treated cane was the most valid test for determining the effec­
tiveness of the AS treatments used, however the remaining microscopic 
observations made in 1976 were performed with an EM and the aid of 
the SSEM technique (19) that allowed a more clear observation of the 
causal agent.
Results from EM Studies of Progenies of Seedcane Treated with 
As for the Control of RSD in 1976
In 1976 EM studies of cane juice to determine the presence of 
the bacterium using the SSEM technique as presented in Table 33, show 
that the samples of progenies from cane treated with various AS treat­
ments were found free of the bacterium while in the untreated RSD 
checks the bacterium was present. The few treated plants that showed 
positive mature RSD symptoms were found with the bacterium. A sample 
from L 61-67 treated with AS 55°C-3 hr which showed positive RSD 
symptoms failed to show the bacterium. The results obtained indicate 
that visual observations of mature RSD symptoms correlated very well • 
with findings made by using the EM and phase contrast microscope.
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Table 32. Results obtained by comparing visual RSD mature symptoms
with phase contrast microscope observations of the bacterium 
associated with RSD In the sap extracted from greenhouse 
progenies of seedcane treated for control of RSD In 1976 










with a phase 
contrast 
microscope
L 62-96 (RSD) Untreated check 3 + +
II II AS 51°C-4 hr 5 - -
11 11 AS 52°C-4 hr 1 - -
11 fl AS 54°C-3 hr 2 - -
11 II fl 11 1 + -
CP 65-357 (RSD) AS 51°C-4 hr 3 _
ti it AS 54°C-4 hr 3 - -
ti ii ii n 1 ? -
it ii •i n 2 + -
L 61-67 (RSD) Untreated check 2 + +
ii n AS 55°C-4 hr 1 —
Total ■ * 24
1/Samples from 7 months old cane grown under greenhouse conditions.
2/Sign (+) indicates positive RSD symptoms, sign (-) no symptoms 
found, and sign (?) doubtful symptoms.
3/Sign (-) indicates no bacterium detected.
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Table 33. Results obtained by comparing visual RSD mature symptoms 
with EM observations of the bacterium associated with RSD 
In the sap extracted from greenhouse progenies of seedcane 












L 62-96 (RSD) Untreated check 4 + +
II it AS 52°C-4 hr 1 - -
II tv AS 53°C-5 hr 4 - -
VI it it u 1 ? -
II ii AS 54°C-3 hr 1 - -
II it AS 55°C-4 hr 2 - -
CP 65-357 (RSD) AS 52°C-4 hr 2 _
IT II AS 53°C-4 hr 2 m -
II II AS 53°C-5 hr 2 - -
II II AS 54°C-3 hr 4 - -
II It AS 54°C-4 hr 4 - -
CP 67-412 (RSD) Untreated check 2 + +
CP 44-101 (RSD) Untreated check 3 + +
II Tl HA 54°C-8 hr 3 -
L 61-67 (RSD) AS 53°C-4 hr 2 + _
II II AS 53°C-5 hr 1 - -
II II II II 1 ? -
If II AS 55°C-3 hr 1 + -
Total 40
JL/Samples from 8 months old cane grown under greenhouse conditions.
2/Sign (+) Indicates positive RSD symptoms, sign (-) no symptoms 
found, and sign (?) doubtful symptoms.
3/Sign (+) indicates presence of bacterium,and sign (-) indicates 
*” no bacterium detected.
99
II. MOSAIC CONTROL
Results of Teats iti 1976 for Control of MOS Using Higher AS Temperatures 
and Shorter Periods of Exposure than Necessary for RSD Control
In a test conducted in 1975, with AS at 56°C-1 hr it was found 
that MOS could be controlled by treating a small volume of seedcane in 
a 250 lb experimental oven. The treatment of such a volume of cane in 
a small oven, combined with an oversupply of AS allowed a quick 
tenperature rise to 56°C in the stalks of cane that was apparently 
sufficient to destroy the mosaic virus within a short period of 1 hr. 
Based on these results it seems that it might be possible to control 
sugarcane MOS with one AS treatment. Therefore, series of tests 
were conducted in 1976 in which several temperature/time combination 
were utilized attempting to determine the effects of AS on the germi­
nation of different varieties of sugarcane and on control of RSD 
and MOS.
Tests to Control MOS with AS at 56°C in 1976
A test was conducted on August 27 in a commercial HA oven con­
verted to AS to treat seedcane with all adhering trash at 56°G-3 hr. 
Germination and MOS control of the different varieties treated in 
this test are presented in Table 34. The treatment of 4 month old 
cane with this time/temperature combination resulted in germinations 
of 55.0 percent for L 62-96, 12.0 percent for CP 65-357, and 67.0 
percent for NCo 310. MOS control was found to be 100.0 percent for 
L 62-96 and CP 65-357, and 92.0 percent for NCo 310. The oven 
temperature for this test reached 56°C within the first hr of the
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Table 34. Effects of AS at 56°C-3 hr on greenhouse germination control 
of MOS in sugarcane stalks treated with adhering trash in a 
commercial oven on August 27, 1976.
% germination 
Mo. single of
eyes untreated % MOS
Variety Treatment________ planted__________check______ control
L 62-96 AS 56 C-3 hr 56 55.8 100.0
IT Untreated MOS Ck. 14 100.0 0.0
CP 65-357 AS 56°C-3 hr 60 12.2 100.0
ft Untreated MOS Ck. 16 100.0 0.0
NCo 310 AS 56°C-3 hr 70 67.9 92.0
ii Untreated MOS Ck. 14 100.0 0.0
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treatment while the stalk temperatures reached 56°C In 1 1/2 hr which 
was apparently sufficient to eliminate the mosaic virus.
Three other tests with AS at 56°C were conducted on September 16, 
October 28 and November 10. Germination and RSD control have already 
been discussed under the section "Germination Results Obtained with 
56°C in Attempt to Control MOS and RSD with AS ” presented in Table 25. 
An analysis of the results of these tests showed that a 2 hr treatment 
at 56°C resulted in a percentage MOS control of 82.6 on October 28 and
73.3 on November 10 for L 62-96, with germination of 79.0 and 199.8 
percent, respectively. The October 28 test was conducted in a commer­
cial AS oven with steam produced by a steam generator, while the 
November 10 treatment was conducted in an AS oven with steam produced 
by a steam Jenny in which the steam output was much weaker than the 
steam produced by the generator. The rate of steam output by the 
steam generator which was greater than the amount of AS required by 
the oven was found to be detrimental to the germination of most varie­
ties. In the 56°C-2 1/2, 3, and 3 1/2 hr treatments, MOS was con­
trolled in L 62-96 by 97.1, 100.0, and 100,0 percent, respectively, 
while the corresponding germinations were 68.2, 3.4, and 11.1 percent.
Results obtained with CF 65-357 followed the same pattern. The 
2 hr treatment controlled MOS 84.6 percent with a 50.0 percent 
germination, while the 2 1/2 hr treatment controlled MOS 97.0 percent 
with a germination of 48.1 percent. The 3 hr treatment performed on 
October 28 using the steam generator was too drastic, killing the 
seedcane completely. However, the 3 1/2 hr treatment made earlier 
on September 16 controlled MOS 100 percent with a germination 
reduction of 25.9 percent.
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CP 67-412, CP 48-103 and NCo 310 treated with AS 56°C-2 hr on
October 28 resulted in MDS control of 94.7, 100.0, and 60.0 percent,
respectively, with percent germinations of 63.3, 146.7, and 108.7. 
With the 56°C-3 hr treatment only CP 67-412 was able to germinate 
6.7 percent, with a MOS control of 100.0 percent. The other two
varieties did not survive the 3 hr treatment.
The two newly released varieties, CP 70-321 and CP 70-330 
tested for the first time to determine their sensitivity to AS were 
found to differ greatly in their reaction. CP 70-330 survived the 
56°C-2 hr treatment but not the 3 hr. CP 70-321 did not germinate 
even at the 2 hr treatment indicating it to be very sensitive to AS at 
a high temperature of 56°C. The field germination obtained at 
56°C-2, 2 1/2, 3, 3 1/2, and 4 hr on September 3 and September 16 
presented in Table 24, were discussed previously under RSD control in 
1976.
A temperature chart of the October 28 test at 56°C-2 hr, pre­
sented in Table 35, shows that a temperature of 56°C (132.8°F) was 
reached near the point of entry of AS in the oven (rear duct) in 30 
minutes. All points checked (stalk temperature) in the oven reached 
133.0°F in 1 3/4 hr with more than half of them reaching the desired 
temperature within 11/4 hr. The temperature 133°F was utilized for 
treatment because it was the closest to 132.8°F (56°C) that could be 
read on the instruments used to monitor the AS tests. Apparently, 
the exposure of seedcane stalks to 56°C for a period of at least 15 
minutes appeared to have destroyed a very high percentage of the 
mosaic virus according to results of the October 28 test.
Table 35. Temperature record made with thermocouples located In the rear duct (point of entry of AS in 
oven), interior of oven among cane stalks and temperature inside cane stalks during an AS 
treatment at 56°C (132.8°F)-2 hr, October 28, 1977.
Time Hours








131 . 3 4 6 7 8 10 14 15 19 20 21 22 23
readings— -------------- ---
4:15PM Start 88 93 91 94 94 92 93 93 89 91 .88 93 93 89 88 91
4:30 1/4 90 100 94 96 99 99 94 104 94 95 91 104 118 95 100 130
4:45 1/2 113 126 119 132 125 123 133 129 117 119 110 123 133 117 116 133
5:00 3/4 118 131 128 133 131 128 133 126 128 119 131 ti 125 125 Tt
5:15 I 122 123 130 t l 132 131 II 129 130 125 132 i t 128 128 M
5:30 1 1/4 126 t t 132 I t 133 132 " t l 132 133 128 133 i t 130 131 II
5:45 1 1/2 130 VI 133 II I t 133 " I t 132 11 130 II ti 131 133 II
6:00 1 3/4 133 t t VI II t l I I  II 11 133 11 133 II ii 133 I t t l
6:15 2 II I t II 11 II II II It It ri I t IV ii It II It
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Tests to Control MOS with AS at 57°C-2 hr In 1976
Germination and RSD control with AS at 57°C-2 hr were reported 
in the section "RSD Control with AS in 1976." Percent MOS control in 
all varieties, presented in Table 27, indicate that a temperature/time 
combination of 57°C-2 hr was very effective in controlling MOS. The 
lowest values in percent MOS control were obtained with the test at 
57°C-2 hr on November 10. On this date, very late to treat seedcane 
in Louisiana, the percent MOS control of L 62-96 and CP 67-412 were
53.3 and 60.0, respectively. This may have been due to the fact that 
the test was conducted late in the season when the ambient temperature 
was much lower than during the normal treating season of August 15 to 
October 15. The colder mass of cane delayed the quick oven tempera­
ture rise obtained with cane treated earlier. This is borne out by the 
good germination of the varieties L 62-96 (171.17.) and CP 67-412 
(97.87.).
Germination of similar treatments made earlier were significantly 
lower than the November 10 treatment. The comparisons are presented 
in Table 27. The germination of CP 70-321 a variety sensitive to AS 
was drastically reduced.
Field germination of tests with 57°C-2 hr on September 17 and 
September 25 presented in Table 26 has already been discussed in the 
section "Germination Results Obtained in Tests with AS Using 57°C in 
an Attempt to Control MOS and RSD."
Results of Testa Conducted in 1977 with AS 
for Control of MOS
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Tests conducted the previous year, demonstrated that It was 
possible to control MOS with AS at 56°C-2 hr. However, the effective­
ness of this treatment and Its effect on germination were found to be 
related to the type of oven and the capacity of the steam generating 
unit utilized. The treatment unit at Poplar Grove Plantation, with a 
steam generator, was more effective in controlling MOS than the St. 
Gabriel, La. oven, which was equipped with a steam Jenny type automotive 
cleaner.
A series of tests having for their objective the control of MOS 
with 56°C and 57°C was conducted in 1977, utilizing the oven at St. 
Gabriel with the improvement in steam capacity and with the new location 
of the sparger pipe, explained previously. The quantity of steam enter - 
int the oven was also controlled.
Greenhouse Germination Obtained with AS Treatments 
at 56°C-2 and 2 1/4 Hr
AS at 56°C-2 and 2 1/4 hr were the first two temperature/time com­
binations tested for MOS control in 1977. The 2 hr period gave the best 
MOS control in 1976, in tests in which an unlimited amount of steam was 
allowed to enter the oven when the steam control valve was opened.
Results obtained by treating four varieties with AS at 56°C-2 
and 2 1/4 hr, and presented in Table 36, indicate that these 
temperature/time combinations were too detrimental on germination, 
especially on variety CP 65-357 in which the germination was 20.9 
and 6.7 percent. The germination of NCo 310 was reduced from 53.8 
to 23.6 percent with the 15 minute increase. Varieties L 62-96 and
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Table 36. Greenhouse, germination of sugarcane treated with AS at 
56°C (132.8°F)~2 and 2 1/2 hr in a commercial oven at 
Louisiana Agricultural Experiment Station, St. Gabriel, 
Louisiana, on September 12, 1977.
_____________Germination____________
%
No. eyes No. eyes germination 
Variety Treatment planted germinated of MOS check
L 62-96 56°C-2 hr 63 16 54.1
ti 56°C-2 1/4 hr 64 14 46.7
CP 65-357 56°C-2 hr 43 6 20.9
it 56°C-2 1/4 hr 45 2 6.7
CP 67-412 56°C-2 hr 43 15 47.6
ti 56°C-2 1/4 hr 45 22 66.7
NCo 310 56°C-2 hr 31 15 53.8
ti 56°C-2 1/4 hr 33 7 23.6
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CP 67-412 were able to stand the treatments better, however in L 62-96, 
the value8 obtained indicate that even with this highly nonheat sensi­
tive variety the germination was reduced to 47.7 percent with AS 
56°C-2 1/4 hr. For the 56°C treatment on September 12 the full 
steam generating power (10 HP) of the steam generator was used to 
raise the oven temperature upon commencing the treatment.
MOS symptom readings were not taken in view of the poor germina­
tions obtained;.in fact the appearance of most of the plants examined 
was weak and poorly developed.
Greenhouse Germination and MOS Control Obtained 
with AS at 56°C-2 1/2 Hr ”
t
Germination obtained from cane treated with AS at 56°C-2 1/2 hr 
on the various dates, presented in Table 37, was as a rule higher than 
the germination obtained on September 12 with AS at 56°C-2 and 2 1/4 
hr as presented in Table 36. The only exception is found in the 
September 20 treatment in which a large volume of steam was allowed 
to enter the oven as was also done for the two treatments at 56°C on 
September 12. In the case of the September 20 test the nonheat 
sensitive varieties L 62-96, CP 67-412, and CP 70-330 had germination 
superior to the untreated check, while a great reduction in germina­
tion was noted for the AS sensitive CP 65-357, CP 48-103 and 
CP 70-321.
The germination of L 62-96 in the various tests conducted at 
56°C-2 1/2 hr, as shown in Table 37, indicated that with the exception 
of the last test on October 11 in which the germination dropped to 
50.8 percent all the other tests resulted in germinations above 100.0' 
percent as compared to the untreated check. However, the treatment
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Table 37. Greenhouse germination and MOS control of sugarcane
treated with AS at 56°C (132.8°F)-2 1/2 hr In a commercial 
oven at Louisiana Agricultural Experiment Station, St. 

















L  6 2 - 9 6 Sept. 1 3 6 5 4 3 1 4 1 . 1 3 7 7 8 . 4
i« Sept. 2 0 5 2 4 2 1 4 7 . 7 5 4 0 . 0
it Sept. 2 2 5 3 3 9 1 3 4 . 6 a# -
i t Sept. 2 6 6 0 4 8 1 4 6 . 3 1 8 2 2 . 2
it Sept. 2 8 5 4 3 4 1 1 5 . 1 8 8 7 . 5
i i Oct. 1 1 5 3 2 2 5 0 . 8 1 5 1 0 0 . 0
i i Average - - 1 2 2 . 6 - -
CP 6 5 - 3 5 7 Sept. 1 3 4 6 3 0 9 7 . 8 2 0 8 5 . 0
It Sept. 2 0 4 6 8 2 7 . 9 8 1 0 0 . 0
tl Sept. 2 2 4 5 2 9 1 0 3 . 6 1 4 8 5 . 7
fl Sept. 2 6 4 9 1 0 3 2 . 8 8 1 0 0 . 0
11 Sept. 2 8 4 7 2 7 9 2 . 3 2 7 1 0 0 . 0
11 Oct. 1 1 5 0 2 0 6 4 . 3 -
fl Average - - 6 9 . 8 - -
CP 6 7 - 4 1 2 Sept. 1 3 4 5 1 5 4 5 . 4 1 6 6 . 2
ii Sept. 2 0 5 0 2 6 1 3 7 . 6 5 4 0 . 0
ii Sept. 2 2 5 6 5 2 2 4 5 . 8 -
n Sept. 2 6 6 3 5 0 2 1 0 . 1 1 2 6 6 . 7
i i Sept. 2 8 5 5 4 5 2 1 6 . 6 1 6 9 3 . 7
n Oct. 1 1 5 8 3 0 6 3 . 3 1 0 7 0 . 0
n Average - - 1 5 3 . 1 - -
NCo 3 1 0 Sept. 1 3 3 5 3 3 1 0 4 . 8 2 9 6 . 9
ii Sept. 2 2 4 5 2 9 9 5 . 7 2 9 7 5 . 9
ii Sept. 2 6 4 9 3 0 9 1 . 0 1 4 4 2 . 8
n Sept. 2 8 4 9 2 6 7 8 . 8 9 8 8 . 9
ii Oct. 1 1 3 2 2 3 8 4 . 3 7 7 1 . 4
i i Average - - 9 0 . 0 - -
CP 4 8 - 1 0 3 Sept. 2 0 4 8 1 1 2 2 . 9 _ _
n Sept. 2 2 4 6 3 2 6 9 . 6 - -
it Sept. 2 6 5 3 4 2 6 0 . 4 - -
it Sept. 2 8 5 3 4 2 7 9 . 2 - -
i i Oct. 11 5 4 1 3 3 5 . 7 - -




















CP 70-321 Sept. 20 54 11 33.7 11 100.0
It Sept. 22 53 29 90.7 - m
It Sept. 28 62 36 96.2 - -
II Oct. 11 66 41 102.9 «* -
11 Average - - 80.9 - -
CP 70-330 Sept. 20 53 30 80.4 30 100.0
it Sept. 22 37 24 92.2 - -
ti Sept. 28 54 32 84.2 - -
it Oct. 11 68 51 106.6 6 100.0
it Average - - 90.8 - -
CP 61-37 Sept. 20 57 5 13.6 _ -
ii Sept. 26 59 40 105.3 - -
n Oct. 11 56 38 177.7 - -
ii Average - - 98.9 - -
110
on October ll controlled MOS 100.0 percent, while treatments in 
September gave very variable MOS control, in fact, the two treatments 
with the highest germination (September 20 and September 26) resulted 
in lower control of MOS with only 40.0 percent and 22.2 percent.
With variety CP 65-357 the results in germination obtained were 
very variable (Table 37), since some of the germination was as low 
as 27.9 percent (September 20) and 32.8 percent (September 26), or 
as high as 97.8 percent (September 13), 103.6 percent (September 22), 
and 92.3 percent (September 28). The overall average germination for 
the six dates of treatment was 69.8 percent. MOS control at 56°C- 
2 1/2 hr for CP 65-357 was very high. In three of the tests MOS 
control was 100.0 percent and in the September 13 test the MOS control 
obtained was 85.0 percent.
With CP 67-412, a nonheat sensitive variety, the germination 
obtained with these treatments was very high, with the exception of 
the September 13 test (45.4%) and the October 11 test (63.3%). 
Generally the germination' of CP 67-412 was above the untreated checks. 
The overall germination for the six dates of treatment was 153.1 
percent. MOS control results were very variable, from 6.2 percent 
(September 13) to 93.7 percent (September 28).
Germination obtained with NCo 310 was very uniform for all the 
o
tests conducted at 56 C-2 1/2 hr with an overall germination of 90.0 
percent where the lowest was 78.8 percent on September 28 and the 
highest was 104.8 percent on September 13. MOS control in this 
variety was also very variable with a control as low as 6.9 percent 
on September 13, while the best control obtained was 88.9 percent on • 
September 28.
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Germination of CP 48-103 for the five dates of treatment with 
an average germination of 53.6 percent was lower than the other varie­
ties tested with this temperature/time combination. This variety was 
not evaluated for disease control since it was included in the test 
solely for germination purposes.
Degrees of germination of CP 61-37, CP 70-321, and CP 70-330 were 
similar, although with the varieties CP 70-321 and CP 61-37 the Septem­
ber 20 test resulted in the low germination of 33.7 and 13.6 percent, 
respectively. In the October 11 test the germination of these three 
varieties waB the highest experienced with 56°C-2 1/2 hr. MOS control 
in CP 70-321 and CP 70-330 was very effective.
Greenhouse Germination and MOS Control Obtained with 
AS Treatments at 56°C-2 3/4 Hr
Tests with AS at 56°C-2 3/4 hr were conducted on October 5 and 
October 14 to evaluate MOS control and cane germination with these 
treatments. Germination results, presented in Table 38, were also 
very variable.
Germination of L 62-96 averaged 43.9 percent for the two tests, 
with 73.3 percent on October 5 and 14.6 percent on October 14. MOS 
control percentages were 85.7 and 100.0, respectively.
The germination of CP 65-357 for the October 5 treatment was
40.3 percent, and germination of CP 67-412 was 91.3 percent on 
October 5 and 32.2 percent on October 14, with an average of 61.7 
percent. MOS control percentages were 87.5 and 75.0 for the two 
treatments with CP 67-412.
NCo 310 germinated 52.8 percent on October 14 with 100.0 percent 
MOS control, while CP 48-103 and CP 61-37 failed to survive the
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Table 38. Greenhouse germination and MOS control of sugarcane treated 
with AS at 56°C (132.8°F)-2 3/4 hr In a commercial oven at 


















L 62-96 Oct. 5 55 34 73.3 7 85.7
ii Oct. 14 42 5 14.6 5 100.0
ii Average - - 43.9 M -
CP 65-357 Oct. 5 38 13 40.3 - a*
CP 67-412 Oct. 5 54 32 91.3 8 87.5
ii Oct. 14 57 15 32.2 8 75.0
tf Average - - 61.7 -
NCo 310 Oct. 14 40 18 52.8 18 100.0
CP 48-103 Oct. 5 48 40 96.9 _ •
II Oct. 14 47 0 - - -
CP 70-321 Oct. 5 58 9 23.7 -
CP 70-330 Oct. 5 54 50 92.6 - -
CP 61-37 Oct. 5 62 36 86.4
ii Oct. 14 50 0 - - -
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56°C-2 3/4 hr October 14 test. The germination rates obtained for 
the October 5 tests were 96.9 percent for CP 48-103 and 86.4 percent 
for CP 61-37.
The germination rates obtained on the October 5 test with 
CP 70-330 and CP 70-321 were 92.6 and 23.7 percent.
Greenhouse Germination and MOS Control Obtained with 
AS Treatment at 56°C-3 Hr — —
The treatment with AS at 56°C-3 hr was tested on four different 
dates during the month of September. This temperature with a duration 
of 3 hr was tested because of the change in location of the sparger 
pipe and controlled input of steam into the oven allowed a more uniform 
distribution of the heat inside the oven. This moderation of tempera­
ture input plus a better distribution of the AS, especially in loca­
tions near the rear entry in the oven, could be less detrimental on 
germination than that experienced the previous year. The results are 
shown in Table 39.
Several tests were conducted to compare the effects of a large 
volume of AS entering the oven, with a more moderate controlled 
volume, during the same period of time. Two of the tests, on 
September 14 and September 19 used the large volume of steam, and in 
the other two tests, on September 21 and 29 the volume of steam enter­
ing the oven was controlled by closing various of the 1/8 inch holes 
in the sparger pipe located on the floor of the oven.
Germination rates for the 56°C-3 hr test on September 14 were 
very low: 24.1 percent for L 62-96, 24.3 percent for CP 65-357, 28,4 
percent for CP 67-412, and 2.5 percent for NCo 310. MOS control rates
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Table 39. Greenhouse germination and MOS control of sugarcane treated 
with AS at 56°C (132.8°F)-3 hr in a commercial oven at 


















L 62-96 Sept. 14 53 6 24.1 , 3 100.0
tv Sept. 19 54 30 101.6 17 64.7
ir Sept. 21 57 42 134.7 4 100.0
tv Sept. 29 48 30 114.3 8 100.0
ii Average - - 93.7 -
CP 65-357 Sept. 14 41 8 29.3 4 100.0tl Sept. 19 40 17 68.3 17 88.2
II Sept. 21 43 25 93.4 25 8 .0
VI Sept. 29 42 19 72.7 19 100.0
ft Average - - 65.9 - a*
CP 67-412 Sept. 14 48 10 28.4 8 87.5
II Sept. 19 53 21 104.9 8 25.0
II Sept. 21 48 36 198.5 15 60.0
II Sept. 29 43 23 141.6 6 83.3
II Average “ - 118.3 - -
NCo 310 Sept. 14 44 1 2.5 - -
ii Sept. 21 46 39 125.9 39 25.6
ii Sept. 29 46 43 138.9 4 100.0
it Average - - 89.1 - -
CP 48-103 Sept. 19 40 1 2.5 - -
ii Sept. 21 45 29 64.4 - -
ii Sept. 29 43 28 65.1 - -
ii Average - - 44.0 - -
CP 70-321 Sept. 19 55 5 15.1 - -
ii Sept. 21 58 29 82.8 - -
ti Sept. 29 54 11 33.8 - -
ti Average - - 43.9 -  , -
CP 70-330 Sept. 19 55 41 105.9 9 55.5
ti Sept. 21 47 40 120.9 - -
ti Sept. 29 59 59 142.1 a* -
it Average - - 123.0 -
CP 61-37 Sept. 21 62 23 57.6 •* -  •
ii Sept. 29 62 26 65.1 - -
ii Average 61.3 — —
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in this test were 100.0 percent for both L 62-96 and CP 65-357 and 
87.5 percent for CP 62-412.
Germination increased for all the varieties in the test conducted 
on September 19, however the control of MOS was reduced. Germination 
rates for this test were as follows: 101.6 percent for L 62-96, 68.3
percent for CP 65-357, 104.9 percent for CP 67-412, and 105.9 percent 
for CP 70-330. *flie MOS control rates were 64.7, 88.2, 25.0, and 55.5 
percent, respectively. Germination rates of CP 48-103 and CP 70-321 
were the lowest in this test.
For the tests conducted on September 21 and September 29, the 
steam flow was regulated, and as a result the germination rates obtained 
were higher. The percent germination resulting from these tests were 
as follows: for L 62-96, 134.7 and 114.3; for CP 65-357, 93.4 and 72.7;
for CP 67-412, 198.5 and 141.6; for NCo 310, 125.9 and 138.9; and for 
CP 48-103, 64.1 and 65.1. The other varieties listed responded in a 
similar way which indicates that a reduction in AS input was beneficial 
to germination. Apparently due to the reduced steam input rate, germi­
nation was Improved but percent MOS was noticeably reduced.
Greenhouse Germination of Sugarcane Treated with AS 
at 56°C-3 1/2 and 4 Hr
These two tests were conducted to evaluate, the response of 
several varieties of sugarcane to AS at 56°C for a relatively extended 
length of time. The results presented in Table 40 Indicate that both 
tests were very detrimental to all the varieties. The only variety 
that showed some tolerance to this treatment was CP 70-330 with a 
percent germination of 51.2 at 56°C-3 1/2 hr and 43.3 at 56°C-4 hr.
These poor germination values may not have been entirely due tp 
the treatments. Due to lack of good greenhouse bench space, the treated
1X6
Table 40. Greenhouse germination of sugarcane treated with AS at 
56°C (132.8°F)-3 1/2 and 4 hr in a commercial oven at 
Louisiana Agricultural Experiment Station, St. Gabriel, 











L 62-96 56°C-3 1/2 hr 122 0 0.0
11 56°C-4 hr 134 1 1.6
CP 65-357 56°C-3 1/2 hr 113 0 0.0
IV 56°C-4 hr 91 0 0.0
CP 67-412 56°C-3 1/2 hr 88 10 14.1
ii 56°C-4 hr 98 10 12.7
CP 48-103 56°C-3 1/2 hr 104 4 7.4
ii 56°C-4 hr 103 3 5.6
NCo 310 56°C-3 1/2 hi 95 17 23.3
ii 56°C-4 hr 104 3 3.8
CP 70-321 56°C-3 1/2 hr 107 34 50.4
ti 56°C-4 hr 131 0 0.0
CP 70-330 56°C-3 1/2 hr 99 39 51.2
ti 56°C-4 hr 99 33 43.3
CP 61-37 56°C-3 1/2 hr 140 24 26.8
ii 56°C-4 hr. 129 21 25.4
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seedcane was not planted under the most favorable soil and moisture 
conditions. Further tests will be conducted in 1978, since these 
temperature/time combinations appear adequate for the control of MOS.
Greenhouse Germination of Sugarcane Treated with 
AS at 57°C-2 1/2 and 3 Hr
In two tests conducted with AS at 57°C-2 1/2 and 3 hr it was 
found that the germination rates for most of the varieties treated 
were not seriously affected by the 57°C-2 1/2 hr treatment, since the 
germination obtained ranged from 115.8 percent for L 62-96 to 67.2 
percent for CP 70-321 (Table 41). However, the MOS control was low 
in most of the varieties which indicated an inadequate treatment. A 
time increase to 3 hr was responsible for a reduction in germination 
for most of the heat sensitive varieties, and an increase in the 
effectiveness of MOS control. The percent control rates obtained with 
57°C-2 1/2 and 57°C-3 hr were as follows: for L 62-96, 69.2 and
100.0; for CP 67-412, 31.8 and 80.0; and for CP 70-330, 26.3 and 
81.8.
It appears either an increase in exposure to 3 1/2 hr at 56°C 
or 3 hr at 57°C may possibly be adequate for control of MOS in the 
more non-AS sensitive varieties when the AS input is moderated to 
prevent a rapid temperature rise in the oven.
Results from EM Studies of Progenies from Seedcane 
Treated with AS for Control of MOS
Electron microscopic observations of MOS virus were conducted in 
juice extracted from leaves of sugarcane. The leaves utilized were 
selected in plants germinated from AS treated seedcane and MOS untreated 
checks. The objectives of the microscopic observation of these plants
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Table 41. Greenhouse germination of sugarcane treated with AS at 
57°C (134 .6°F )-2  1/2 and 3 hr in a commercial oven at 
Louisiana Agricultural Experiment Station, St. Gabriel, 
Louisiana on November 1, 1977.
_______ Germination___________  MOS control
%
No. No. eyes germina- No.
Temp, x eyes germl- tion of plants % MOS
Variety time_____ planted nated MOS check examined control
L 62-96 57°C-2 1/2 hr 109 57 115.8 13 69.2
it 57°C-3 hr 138 41 65.8 13 100.0
CP 65-357 57°C-2 1/2 hr 83 37 86.5 •
ii 57°C-3 hr 90 3 6 .5 - -
CP 67-412 57°C-2 1/2 hr 109 78 88.8 22 31.8
ii 57°C-3 hr 99 38 47.6 10 80.0
CP 48-103 57°C-2 1/2 hr 101 37 70.4 _
IT 57°C-3 hr 86 3 6 .7 - -
NCo 310 57°C-2 1/2 hr 79 54 89 .0 15 13.3
ii 57°C-3 hr 92 6 8 .5 - -
CP 70-321 57°C-2 1/2 hr 118 50 67.2
n 57°C-3 hr 96 28 46.2 - -
CP 70-330 57°C-2 1/2 hr 56 46 106.8 19 26.3
it 57°C-3 hr 116 79 88.6 33 81.8
CP 61-37 57°C-2 1/2 hr 143 65 71 .0
ii 57°C-3 hr 127 74 91 .0 13 100.0
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were: to determine the effectiveness of AS in destroying the virus
that produces MOS, and to evaluate the validity of the visual obser­
vations of the MOS symptoms.
Leaves from the spindle of MOS and MOS-free plants (the MOS 
condition of these plants was determined by visual observation) were 
ground and the juice extracted was processed with the SSEM technique 
and observed in an EM microscope. The results presented in Table 42 
show that from 147 samples observed, only 8 failed to match symptoms 
found by visual observations.
Results from Sorghum Inoculation with Sugarcane Juice for the 
Detection of the MOS Virus
These studies were also conducted to determine the effectiveness 
of AS in destroying the MOS virus, and for evaluation of the validity 
of visual observations of the MOS symptoms.
From 82 inoculations performed, although some of the results 
failed to agree with the MOS symptoms visually detected, Table 43 
shows that all the sugarcane plants visually found free from MOS were 
unable to produce positive MOS symptoms in sorghum.
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Table 42. Results obtained by comparing visual MOS symptoms with
EM observations of the virus that causes MOS in the juice 
extracted from leaves in the progenies from seed treated 











L 62-96 (MOS) Untreated check 2 + +
II II 11 IT 1 ? -
ii n AS 56°C-3 hr 21 - -
CP 65-357 (MOS) Untreated check 14 + +
ti it AS 56°C-3 hr 5 - -
ti it II 11 1 + +
it it AS 57°C-2 hr 4 - -
ti it It II 1 + +
CP 67-412 (MOS) AS 56°C-3 hr 3 _
it ti II II 1 + -
ii u It II 1 - +
m ii II M 3 + +
it ii AS 57°C-2 hr 3 - -
it ii ii ii 6 + +
II M ti u 1 + -
II 11 AS 57°C-3 hr 4 - -
*1 II ii ii 1 + + ■
NCo 310 (MOS) Untreated check 14 + +
n n AS 56°C-3 hr 17 - -
ir ii It 11 4 + +
ii it AS 56°C-4 hr 8 - -
CP 70-330 (MOS) Untreated check 4 + +
ii ii AS 56°C-3 hr 7 - -
it ii tl It 3 ? +
ii it H II 2 + +
L 61-67 (MOS) AS 56°C-3 hr 2 _
ti it It 11 1 - +
it ii It 11 4 + +
n ii AS 57°C-2 hr 1 - -
it ii »* ii 1 + +
CP 52-68 (MOS) AS 56°C-3 hr 2 - -
CP 48-103 (MOS) AS 56°C-3 hr 5 - -
Total 147
1/Sign (+) indicates positive MOS symptoms, sign (-) no symptoms found,
and sign (?) doubtful symptoms.
,2/Sign (+) indicates presence of MOS virus, and sign (-) indicates no 
” virus detected.
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Table 43. Results obtained by inoculation of sorghum seedlings with 
juice expressed from the spindle of young sugarcane plants 
germinated from AS treated seedcane, in 1976.
V arie ty Treatm ent




symptoms in  
su g arcan e!/
MOS 
symptoms in  
in o cu la te d  
sorghum!/
L 62-96 (MOS) U ntreated check 3 + +
ii ii it ii 4 + ?
ii ti IT ii 2 ? +
ii ii 11 it 1 ? -
ii ii II H 1 ? ?
ii ii AS 56°C-3 h r 20 - -
CP 65-357 (MOS) U ntrea ted check 6 + +
ii it II n 6 + ?
ii ii II ii 2 + -
ii it AS 56°C-3 h r 2 - -
NCo 310 (MOS) U ntrea ted check 10 + +ii ii II ii 2 + ?
ii ti AS 56°C-3 hr 14 - -
i i ii II it 1 + +
ii ii II it 3 + ?
ii it AS 56°C-4 hr 4 “ -
T o ta l 82
J^/Sign (+) indicates MOS symptoms, sign (-) no symptoms observed, and 
sign (?) doubtful symptoms.
DISCUSSION AND SUMMARY
The first attempt to control RSD of sugarcane with AS, a 
mixture of air and steam, was undertaken in 1974 by researchers of the 
Louisiana Agricultural Experiment Station. A small experimental oven 
and a commercial hot air oven converted for use with AS were tested 
using various AS temperature/time combinations. Initial studies were 
made using treatments which were considered to be a compromise between 
the hot water and hot air temperature/time combinations needed for RSD 
control. A report from India indicated that AS at 50°C-1 hr could be 
used for the control of grassy shoot, a disease caused by a mycoplasma.
A hot air treatment system utilized in India was redesigned to 
receive an injection of super heated water mist to increase the 
moisture content inside the oven, thus transforming the hot air 
treatment to moisture hot air treatment. The moisture saturated air 
was found to be a more effective medium for heat transfer than the 
dry recirculated air used with the hot air oven.
The need to find an alternative method to the hot air system 
utilized in Louisiana prompted the establishment of a program for 
testing AS for the control of RSD after it was reported that grassy 
shoot could be controlled with AS. The AS system for control of RSD 
was developed through the combined efforts of departments of Plant 
Pathology and Crop Physiology and Agricultural Engineering at Louisiana 
State University.
In initial experiments conducted in 1974 using a small experi­
mental oven, the thermotherapeutic AS system was very effective in
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controlling RSD In seedcane under Louisiana conditions without 
Impairing the germination of the treated cane. Comparisons were 
made with untreated RSD checks. These results were obtained by using 
AS at 49°C-4 hr in several experiments established under field and 
greenhouse conditions.
The germination obtained under similar conditions was different 
with the various commercial varieties of sugarcane used for the initial 
tests. L 62-96 susceptible to RSD and a good indicator of the disease 
was found to be nonsensitive to AS while CP 65-357 was found sensitive. 
The treatment, however did not seriously reduce germination of the 
latter. When compared with the seedcane treated commercially in 
Louisiana using hot air, the germination and percent RSD control were 
superior in greenhouse and field tests when AS at 49°C-4 hr was used.
If the two heat treating systems are compared, AS has many 
advantages over the use of hot air. The hot air treatment requires 
much more energy and is more time consuming than AS. AS is produced 
by a steam generator which utilizes kerosene or diesel oil, while hot 
air is produced by electrical cones, presently, a very expensive 
source of energy. It was also found in preliminary tests with AS 
that the seedcane used for treating did not require detrashing as 
is necessary for the hot air treatment, with great savings of expen­
sive labor which is in short supply. It was found that tne rate of 
temperature increase inside the oven and cane being treated was much 
faster with AS than with hot air (Fig. 4). Comparing the leveling 
off of the temperature inside the oven and cane, it was found to be 
three times faster with AS than with hot air. The thickness of the 
cane layers for maximum RSD control was maintained at 15 inches with
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a three inch space between layers which allowed the recirculation of 
the AS medium.
Using the same commercial oven, a temperature of 49°C was 
obtained uniformly throughout the oven in 45 minutes while under hot 
air conditions it required 3 hr for the temperature to reach 49°C.
The differential between the high and low points in the oven was 
to.55°C (il°F) for AS and *L.94°C ^3.5°F) for hot air after 1 hr of 
operation. In the case of the hot air treatment, such hot spots are 
more likely to damage the tissue of the cane and produce failures in 
germination, while the cold spots are more likely to cause a failure 
in controlling the disease.
The uniformity of temperature distribution in a short period 
with AS allowed the use of a 4 hr exposure which was effective in 
controlling RSD although not completely. A temperature of 54°C-8 hr 
is required for the commercial hot air system used in Louisiana.
Hot water mainly used in the tropics is another system used for 
controlling RSD. It consists of a hot water bath, 50°C-2 and 3 hr or 
51°C-2 hr. The large volume of water necessary for the hot 
water treatment is heated either electrically or with steam. The 
soft buds and tissues are susceptible to hot water and through the 
process of handling severe damage may result which is the big dis­
advantage of this system. Conversely AS does not cause a softening 
of the young bud and tissues, therefore the handling of the cane after 
the treatment for commercial planting is less likely to result in 
injury.
From the favorable results obtained in 1974, plans were made to' 
conduct tests using various temperature/time combinations and determine
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varietal sensitivity to AS In 1975. The first treatments made in 1975 
were at 50°C-4 hr in which eight varieties were used. The treatment 
of the seedcane with all adhering trash was considered as a standard 
procedure for all the work conducted in the future. A greenhouse and 
field test was planted using several varieties of seedcane treated 
with AS at 50°C-4 hr. Results at both locations showed that the 
treated cane germination was equal or better than the comparative 
untreated RSD checks of the eight varieties included in the test.
In an experiment conducted with seedcane of two varieties cut 1, 
2, and 5 days before treatment at 50°C-4 hr, it was found that the 
germinations of the treated was not lower than that of the untreated 
RSD check for any of the treatments.
Treatments with AS at 51°C-4 hr, 52°C-3 1/2 hr, and 53°C-3 1/2 
hr resulted in excellent field germinations and excellent RSD control.
As a result of the studies conducted in the greenhouse and field 
using AS treatments of 50 and 51°C for up to 4 hr in which seedcane 
was treated in commercial AS ovens with all adhering trash, a recom­
mendation was made to the Louisiana sugar industry for the control of 
RSD using 51°C-4 hr. The first commercial treatments were made in the 
fall of 1976.
In 1976 all the treatments tested were conducted in a commercial 
HA oven which was converted to AS, thus duplicating the standard com­
mercial method of treatment. Greenhouse and field experiments were 
established using seedcane treated with AS at 51, 52, 53, 54, and 
55°C for various periods of exposure. Treatments were also made 
using temperatures of 56 and 57°C in order to investigate the
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possibility of controlling mosaic (MOS), a major virus disease of 
sugarcane in Louisiana.
Results of the various experiments conducted in 1976 further 
indicated that AS was not as detrimental as hot water or hot air to
germination of the soft immature seedcane which must be used for
planting prior to onset of winter. Treatments of varieties with AS 
at 52°C on August 25 for up to 8 hr was found to reduce field germi­
nation by 27.7 percent of the untreated RSD check. A hot air test 
using the same oven and same varieties made six days earlier reduced
germination by 26.2 percent. This indicated AS was far superior to
hot air for RSD control because within 3/4 to 1 hr the cane treated 
with AS was up to the desired temperature while with hot air an 
exposure of 3 to 3 1/2 hr was needed to reach the desired tempera­
ture. RSD control was very effective with an AS treatment of 52°C- 
4 hr as it was verified by examination of mature stalks for RSD 
symptoms and also by examinations made under the electron microscope 
(EM) of shoots treated with various AS treatments.
In two other tests in 1976, AS at 53°C was used to treat three 
varieties for 8 hr. Except for the germination of the heat sensitive 
CF 65-357 treated on August 3, excellent field germination was 
obtained with L 62-96 and CP 67-412 after such a long treatment. 
Following the success with a temperature/time combination of 53°C-8 hr, 
more tests were conducted in 1976 using 54°C-3, 4, 5, 6 and 7 hr.
An exposure of more than 4 hr was found detrimental to the germina­
tion of most varieties except the nonheat sensitive ones such as 
L 62-96, CP 67-412 and CP 70-330. Tests using AS at 55°C for more 
than 3 hr gave, in most cases, poor germination.
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Since the evidence Indicated that even the immature 5 month old 
seedcane in Louisiana could tolerate AS better than either hot water 
or hot air, it was decided to conduct preliminary tests in 1976 in 
which temperatures of 56°C and 57°C would be used for exposure periods 
of up to 3 hr. This was the first attempt to control sugarcane MOS 
by use of AS.
Although it was fairly certain that the germination would be 
reduced, three tests in 1976 confirmed that MOS could be controlled 
to a high degree with an AS treatment using 56°C-2-hr, 56°C-2 1/2 hr 
or 57°C-2 hr. RSD was effectively controlled by all of these treat­
ments. Germination was reduced significantly in most varieties, 
especially the more heat-sensitive ones. After a study of the rate 
of temperature rise in the rear ducts near the ports of entry in the 
oven and the cane temperatures near the rear of the oven, it was con­
cluded in 1976 that alterations had to be made to preclude the quick 
over-heating of the cane, especially in the rear one-third of the 
oven.
Since juvenile symptoms and even mature nodal symptoms of RSD 
are sometimes questionable especially under greenhouse stress condi­
tions, numbers of shoots with mature nodes and internodes were 
collected from AS tests in which shoots exhibited doubtful RSD 
symptoms. Examinations under the EM and phase contrast microscope 
confirmed that, with few exceptions, plants suspected of being 
diseased were in fact free of the bacterium associated with RSD.
Also, to verify the absence or presence of the MOS virus in plants 
from seedcane treated for MOS control, similar examinations were made' 
under the EM. Juice from plants found free of MOS after treatment
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was Inoculated Into sorghum, the assay plant commonly used to multiply 
the MOS virus. Most plants found free of MOS were found free of the 
virus using the sorghum method of Inoculation.
In 1977 a 10 HP steam generator was Installed on the commercial 
oven utilized at St. Gabriel to replace the Jenny steam cleaner. This 
steam generator Increased the amount of steam available for the oven 
as compared to the steam available from the Jenny. The hot blast of 
steam which was found to be detrimental to germination was moderated 
by controlling the volume of steam entering the oven. The point of 
entry of the steam was changed also from the top duct to a point 
Inside the oven, near the front door.
The alterations made In the oven, as expected, affected germina­
tion and RSD control. A test using 53°C-4 hr, the new recommendation 
for RSD control In Louisiana, was made in early 1977 using the full 
power of the 10 HP steam generator In order to check germination and 
RSD control. Both were found as expected— good germination and 
100.0 percent RSD control. Later in October two teBts, 53°C-4 hr and 
55°C-3 hr were conducted using a controlled amount of steam instead 
of the full power of the new steam generator. Germination and RSD 
control from these two tests were excellent.
From the standpoint of MOS control, tests were conducted in 1977, 
using the full power of the steam generator and controlling inputs of 
steam by closing some of the one-eighth inch holes in the sparger (steam 
inlet) pipe.
As found in 1976, germination of most varieties was greatly 
reduced when 56°C-3 hr and 57°C-2 hr was used, especially if the oven 
temperature near the point of entry into the oven was allowed to rise
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rapidly during the first one-half hr of the treating cycle. The 
surviving eyes on the seedcane stalks gave rise to RSD and MOS free 
plants to a high degree, however, the reduction In germination, 
especially in CP 65-357, CP 70-321, CP 48-103, CP 61-37 and NCo 310 
was too severe. In order to verify the results of 1976 prior to using 
the oven with the alteration made for tests to be conducted in 1977, 
two tests using 56°C-2 1/2 and 3 hr were made during September.
Results of greenhouse germination and RSD and MOS control confirmed 
the previous finding— too rapid a rise in the oven temperature in the 
rear one-third of the oven severely reduced germination, however, good 
MOS control was obtained.
A total of ten tests conducted in 1977 in September, October and 
November with AS at 56 and 57°C were made with controlled input of 
steam into the oven. A review of percent germination and MOS control 
showed clearly in all ten tests that germination was excellent for all 
eight varieties used in tests at 56°C-2, 2 3/4, and 3 hr and 57°C-2 1/2 
hr. A check on MOS control in the eight varieties treated as listed 
above revealed a much lower percent control than in the 1976 and first 
two tests in 1977.
The results of the last series of tests conducted in 1977 would 
seem to indicate that it might be possible to control MOS with one 
AS treatment using 56 or 57°C. The exact exposure period needed and 
reaction of the varieties to such treatments need further investi­
gation.
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